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stem bx&m®£g<D&wj:imz ^mt t *m 

fciSA*- h4 6fc«fctf]fiu£i£ffi*- f- 4 7 

ejMS^4S4o«:K#-r€>fcoT*s. *ut. us 
1 b. am«Kas4 o %iRtfrr-S7c«)o** 

8B2*<Ix. *i*giJ2tt. ^^KajfaSJcBfcSgi&fi* 
2 bill*. *fW20Afrt>69¥«ttS2 1 a. 2 

i b ®mnt& ajfc**£04 o ©»*eLk t tt ->x i> 




o 
o 
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®&&&i>W <KZ te*tl#£> o fc. 5 6 tc . #P3¥ 1 
l-206 8 7 5-*f&&K:Kk ^M^BIKJ:»)fPS!$n 

[0 00 4] $P3¥1 1 -206875 

vzsift&mmik? <*$-tifi®mb. ems®* 

om&zm-f a c i i & 5 «3aas©fiT*? i *ec r 
C44&S. fctc. 7^*-8I5t**»£?m#©i©£. 

M#©?l#-o.&*i > ifiufctf? -< Jl^-fcSALfc < tt S 

[0005] 

[^*»«^L«t^i-r5g|!S] fi£*©®S*;U^- 20 

&m&3&icwM**?-$:mmLtctm?K. a* 
m&£&<D&<Dm££ *) mshvmtm fasts© 

.aWHB«0»WCJ:»jfWLfcwi**y-t. HUM*.. 
8»a-St>tt* s?jh»MWc <fc 0 HCl/ttt Ltufcfc 
*>. %»jCB#jiniE4&r>. WSax KOiWDKoft* 
oTUfc. S^©§iff*;l^-K:fcl»Ttt. ejfii 

^«Jft!iDgf©raa*^D-ct,»/c. *cr, *sw©sw 

§*> t&W>\a& 0 fl-T C 4 ©T * S Wf#^ iffitt 
[0006] 

[ss*«?ifcr*fcs>©*&] .hEsntsarsto 

mttzsmmx*- f 4 . lifiHfistBffljjfiissiaa-r 

WBt***-tt. ttrffiejll«^*S*iRtt-r€>/c*© 

a. mfttronfri>&9¥«tiHHK>NHtt. nee 
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I o o o 7 ] * i/c . ne^iM»3tHeus«R4<^^~ 

MHHfcRtteti. *E£jfc9il!*£80ME#- b i> b< 

4. g«jia»>68?iHransi5$-rsc;s«riB!i<-h*.o 

©ffiiJS{C(4S-rsajIaS^*gftiAfflraDSI5<!: t ±SCC 
Rttfeft. S5S6Jfil«^*S©t(flSiJ<- h 6 K tt&* 

4> T»cwt&h.- ifrisejt^*s©mra<t<- h *> 

ffi»»354. iJiB±«fi«ffl§|5fr6tira^P«£-C&tf 
*«E#- h *> K tttt#- h tcjg&^ftfc** -zf® 

SP4 *ffi;tTt,> S C 4 U>. 

1 0 0 0 8 ] 3 p>(c. im&jh*N3«jB«t**y-- 

i^*g»AflaiiPSi54 > ±ffl©¥««g|j»©*ifcgwjia 

tcSW^ti. iTiaajiLS^4g©l5i2^- h i> L< Btt 

4. Tffli©¥««aj^©4>*si5#2{cs^6ti. lirsa 

JtSei^4g©mSsK- h i> b < HSsJ<- h KSIftSttS 
^*-^*s«ji?IIB?cTfl!!l«ji2|54 > BBS±ffldMiia5* 

^Suaranas-csy ■sua*- h 1 1/ < taw- v k 
e«sis*i/c9 i *-^©g^iffl©±«aifflwo^*gi 

4 , BJfETfflSaSS* 6l3iBP3Pa5$ ■CSD t -58Ii25K- 
h t> b < Btt#- h KJg&SJ-ifcUSB* ^ - ^©8l«ffi 
©TffliJilSffl^ K> X* Si54 *« S C 4 *s» $ 0 
U Sfc. ME^fMU:. ^l©¥«SP4 t Smi©¥ 
*B<cNfliroKMX3.tiS&4 6({; v WBfiitfM**. 

4«ti02©jp«gP4*«iiL > |?gB3t:#a5tt. 

Me^n^HiifHQitcT. mriaajfii^^s§©ir 
^«±«HBisasiJte «t raiB aii«i^*g©friBs}<- 

Hb 1/ < h KS^ $ ft 5 * * - 7#1GKJtt& 

TlHa«»*«jiri»*Ci3Wf*Lt». Sfc. I5IB 
*»gKi. S&l©¥fig{54. tt9 1 ©T«»JC«»?nfi 
-C*S44«>{C > MeajUM»£««iKiArS»tttS 

tcXmSm 1 ©WSP4«aW4!i^2 ©¥«SP4 

m*.. $6(c. tuse*<*sp(i, itriBajfiL^^siRiA 

t^tcr . 83iEfilflHm4g©lirSB#- h L < fife* 

- b ccsm $ ns ^ » - ^Mii utt«ub««iiaaHB 

«t^sraajii^^*s©BJS#- h <> u< b tc 
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m&ay i^z-mtA 5« t tmwmm®mmi> 

-H#7U'-A4 5 1 &7I/~A4 5 ltcMHWiltt 

i>b< ittsmacm ztitcimGmmt 4 5 2 i e. 
-gft*4 5 «. 2&<D®sjm&ftmif§i'- mmt 

MX? U - A 4 5 1 ©E8SiS# 2 ttofe nJg&IKff 8t 

* ir -SBt*4 5 it. 2 fe©& BMSftftlSHIgS'- 
H42 1. 42 2rt©SH (^^y>^4 2rt) £i£A 
(Hjfil?S^4 3 £8£ttHlJjfiLi£g4 4 itcEabTU*. * 

ut. rtuKifcA*- h 4 6 zwf&rzwmm?*--? 

«. MMtll^ *- ^©-«igp*milllfljRS4 3 rt 

hrao-saj (j^fflj) ©*jfeaj{c^i»34ari,>5. 20 
RHttc. jfiL^tii*- h 4 7£#j£-f.5®«i§}ii§5^- 

«. ttMNn? a - 7©-38P§D#S£fflffi|jjji?£g4 4 rt 

tcfcorggpTS <fc 5 tc. 2ft©$^9§tt&WS}Jiss'- 

[0 0 1 6 ] #(C. C<D&im®3&4 O-Ctt, 
B&£ffl7.<;l^-a5#4 5tt. HI lfC^-fiStC. & 
nJSttfCSlSl!§K->- U-A4 5 1 tt-Ofl (± 

£M) ©**a5to«fc^«ffll (THH) ©**8PK:JW 
K^ffiTS$St,^tt©5iajaS4 5 1a. 4 5 1b 30 

r*j o . jdffit a*- h 4 6 est s&sttfflg* * - 

7ki. StBSJ4 5 1 a ifcAfflflffHSS'- H 4 2 1 IStcft 
g-rS«fc5tCi/-F42 1. 4 2 2fCSWSn. JfcifcflS 
HJ5K-K4 Tiflllilc-riScS^Bi^a-^tt. SWSP4 
5 1 btffi.mm®1Sii'-t42 2BBtCtig-r-S«fc^(C^ 
-1-42 1. 4 2 2&C|8i#S*i. t*Kt«J:»), jfiu£i£A 
#- h 4 6 tt. ttAffiMtiK£4 3 4©*ffilL. Affiit 
Hi*- h 4 7«S£fflffiiJifiijSS4 4 £©#SiIL-Ct,>*. 
*l/T. JfiliSffiAtf- F 4 6fc<fcyjfil?85£UiiJ<- h 4 7 

k». -5-n-etiejfiiS{^*s{ca«3a«j» <i»5ri*r) 40 

Zm\tZfcii><»?3.-74 1 6. tttt (H5»r) * 

SffflTSfc*©^a-^4 17#J£i&i**iTl>S. Cti 
tcj:*). 9-*-74 1 6tt. jJu88S£A#-F4 6£:ftl, 
ttAMMB£4 3 iSjlU *»-:74 1 7«. Aim 
IH#-M7**N,. iWfltthiK34 4&2ai/'a» 
*. **-:/4 16. 4 1 7£jfiuBSfcA#-h4 6 t * 

jfita*- f 4 7®mmt. #- m 1 b . 417%* 
mz>w&?*.-7<ovmk*=.-y4 1 6. 417* 

#A01BS-rsctK:«t»Jtf*5*i4. C©teft. 
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ifilffijfcAtf- F 4 6 teJrtfjfiLjgifcHitf- F 4 7 (C^fflS 
ft«tMftWff* K . C©5*>. ifiL?8ifcA*-F4 6fc 
ct^ifiijffiisa^- F 4 7 £Htg4&*HI#tf* U*. 
[0017] ajfiU»^4ffl7 ^ ;v^-g»t4 5 
tt. 01 l{CqimRJ:0^Mi(C4tl»r. ^9^94 
2 ( 21MMjl?n8tticmffiV- h 4 2 1 1 4 2 2 DO) 

(c®i*snrw»5. c©fc«>. eii^^iS4 0tt. « 
Uiffljfii?ss4 4©^»sp(caia«tiai{44.5 2 itmb 

8HtB4 2 6$il*.Tb>S. -RflKC. ajfil«l^*S4 0 
». ffiAffi!jfiLS^4 3 ©^^SPCCi£B8ltg^4 5 2 £ 

fclfil^ifelS 427%«^.-CI,>.5. C©«fc5 %^NfijfitSffi 
85(4 <!: ^ isl, y 4 2 ©WSflHI K «fc 0 J^fiS 3 hfcltjgiS 

> ^4 2 rtSiJ©mS|J-C©jfii?S©jffii^S?i l/JMH* 
fCfcW5^lfil*rK±f C©«t^&jfiljRS£K 
*s?SfflMltS^4 4 rt©iL?8ESSW#- h 4 7 ^i5tC??iSE 
■TSCiKiO. y^42 3IS©®S42 5*ifttifc» 
3fijfil**5jfiljgi6lb5P- h4 7KJ»»c||V3tiSfc>t>J: 
0. jfifiaa©fiT^J:«)^l f >fc©<!:«ort»5. * 
L/T. ^Jfil^iStt; SmjfiLh©iT-*«9IOt 
K*Ci*««il». ^•)y>^4 2'£fll^"r5^PlS 

ttMrnn^- h 4 2 i . 422. bmm&mv -< * 

5 1 . jfiufiSSA*- h 4 6 tei^ilSSEtH*- h 4 7 © 

[ooi8] '^^?42zmmz>immmm® 

JIg2 — Y 4 2 1 . 4 2 2. 6jfil^iffl7 ^ )l>Z-mt 

4 5©*^nH*WM(Jn«S/-.Ktt7.U-A.4.5 1. Jfl 

M^AsK- h 4 6 fciOfJfll^fflsP- h 4 7 ©@»tt. 

iS©SPW?:r^r0^K:iSJ|fS-i*T«>. zf-<y?*mt 
[ooi9]-eu-c. aii^*ffl7^;u*-siit*4 5 

©SiSt5fi6a5ta[4 5 2 «. ^?L«tt*> L < 6 

tfc©«#4 5 2a. 452 b. 452 c. 452 d, 4 

5 2e. 45 2 fifimiSZtiX^Z. ttfc. «W©aH 

taato-ctt. 2~i oft*s*fa-c4.-5. ^or. c© 

3~5t5t) tt. BWMUBi'- h«7 U-A 
4 5 SKIHISti. W4#lk*$ti^lHI«ttffif - h 
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B. 06©A-A«Rffi (08) ©ffiffigfeUitCftSSS 
hX^Ztcib, eil^4g4 0€r > *©±ig*><=>gfl 
*;1>?-1|*9K:8A* ft*. HPSI53 

i(C«fcO. eifil»l^*S=&ai«:»At , «f-5<t^{CL / -C 

[0025] RiISI54 B. Sil«l^*g4 0 ©jM&SA 
#- F 4 6 fc L < BJiLiKijSAtf- h 4 6 (Cjg&SftS? 
a -^4i 6#ainjfgfta!#r<&5. Attttfctt. K 
3841*. Sjfil«l^*g4 0CCSM*;l'^-14$|«^ 10 
^IStCU, Jfc&i^#-h46tC^;*ft;fc*:*--:/4 

1 6*ifflj§r*8B«-i«:- 3 r*j»). ^taa. jjlssea 

#- 1-4 6#ffiil-f *8&#£fto-a>*,, C©fctf>. S 

K»^ijjS£$A-r*c s/c. nig«r 

B„ WISB4B. $#82©±ig©lfiu6?£Atf--h46 

6*J:EF]fa&i^#~F4BtcS83ftfc? a --74 1 
6 l*J©ffifc©«Sii*$frtf ft tt tttf , jfiu£i£A#- h 4 6 
ffl>J (Hio±M) ©t>*ftS&gK{1*S*iTC>-cfeJ: 20 
t>. $7c. HV4B, *8H0JEftffCI*. #-M 

f. «R»«W«:fHHl/"CfcJ:t». *fc. *984®rt 

SB, #- K4 6©$t&tC*t0T. - 1 mmfiLL + 1 
0 mmKfi^ J $ WmtZ C tmt Ch 
B. #-h4'6©««J:0 lmmgg»<Tfe. h 
4 6 ©ffcSttt. <Wltt<Dft:«>tC*R84 fcilii;*-!** C 
t#BWVt>Q> tfel Ommgg**<Tfctf-M 

«MtB. fiJi»R»4 0K:«R***-*R»l/ 30 
fcttffca. #- f 4 6#RR84*S9L-ct>&#. 

urfcj:^. c©«^©»iiaj©i*5a«.. ^-^©a- 

fm3ftTl»S&CD-C*£C&tf«7SU». ft*. *#£ 
WDSBtwri*. *ftS?2©±ffi{cMffia54%. Tigcc 
l§PS|53*»fiSO-Ct»-5*i. CftfcRfctiS 
<. ±ig«:JfPAffli§PS5*. TRKJH»«I&«L-c*> 

[0026] RRJBtt9£ft«5tt. S9*4*>6Rn 40 

gB3srsy ; 'rte»5. ajtiiM*£84 0fcRR**y-- 

fcRRTiR. 1 6*»aa54Kil»-r.5fc 

*©Si5»ift^Tl^. Jt/c. tt9&ftS5B. #{*S5 

2©ajfiisci^iS4 o©istmwjtiss4 4flmtc*ji»-c. 
ia84*&HD83ST-HftRfc&ft3trcir>s. c 

©<fcMC. RttR*ttSfl4 4<CttQ&«85*Rftl/ 

fc©«. aAMffiftra4 3Ktt9&ft«ttBar* 

£. RARARR4 3 <>v>S»*4 2 1 ) 0ttfll/fc 

r. *(*su©rtg*ic:*i»3. 

•>J?>y4 2 l*TC*lllftC£&fti)RftfC8RRM* so 
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!f^Ci*s-C*ftt^f>r*5. ft*. tt9ftftg». 

±a ofcj: 9 K-RRKfws tiro s «>©{cfiB <=>r . 

?~-74 16^9fttfffe6»M'itC<b>J:9(C. It 
RR 4 *> 6 ft AJBKPSB 3 ©&*rfl$r3?-f * «t 5 K ft 
Rl/C<>J:l>. ft*. aO&ftRSORK. SffigHi 
RCBA<CJ:iJ#~M6 6l/<l*?»--:/4 1 6©tt 
SCdtfLT. -ImmfcLL + 1 0mmWrt©A*5fc 
flW*-£C£#j?SU>. ft*. KRRCDAatt. #- 
h®ff8J:>)l£<. ttOKfrSKDRB. *»-7©fl« 

*Ut< < ftSiifctCtf- f- H ICffl&Stltc 

[0027] */c. K**ji'y-i4>njv«. 

©Si5»*5 2mmtU:r*SCi3&iSf$lyt> 0 C*xB. R 

fc. ii£/*,£*£*.5>©b. sbr***- 1 ©-e&*J2 m 

5. a 1 icjRTMt***- 1 <D±m>m& 
*»2mm3tare*-a-ct. s«}«:ejfii^*s©gs« 
*«%tf5ci*s-c*4. a®*;b^-©^«tt*44o-c 
a. #';^nt*i/>. R*tt<bK^i'. * , j^?-p>. 

^nKU>T»4, ft*. RH*;l'dr-©rtJ»B. 2 m 
m«±©eH©5%. 2-3mm*J<fc»3»Sl/^. 
[ 0 0 2 8 3 Sfc. RR**y- 1 B. «OrtR(Ctltt 
©^Stt«S (B5WJ*) *Rit"C^*Ci3W*U». 

$fc. RR^uar-i». •e©rtffiKi®a:©';7' mm 

R£S£RR«Ay-£(DStt«R±L. SjUl&l&Sg 

j:^{ca»e>n-ri^„ ft*. ±mi,tcmm&®i*sj:v 
•j^i*. fijii«i^*grt=&3iia-r5«i*©ffins*ifi]tc 

jto«^*grt*ffiM^«.ffi(*©isn*wtf * c i*sft 

t». ^att^O^ttB. nWK. ^ftga*. *«ttfti* 

(RfiR) B. 0. 2~2mm*i»jg-C*?). WK. 
0. S^lmmJ&iffig-c**., $rc. 38a©JE®©*t 
S». 0. 5-lOmm' Sfc. D£ 

RORB. ^2©J£ffiStC«fcr>T4>ffiS-j-5*i. 1cm 
8 SfcO 3^5 ORRK. ^ia©ffi{8i~l 0mm*s 
»jSr*5. y^©Rtttt. HftHtt. *S«ttfti'©J: 
^K:^{ciS]^o-cin*s»<ft5«>©*i»a-c*5. y 

^©RRtt. 2-Bmmgg*i»S-C*0. y^BSlf 
^HRIiftoTliS. S/c. y^ORB. l~3mmg 
S*i*HS-C*»3. y^©BSB. l-3mmgS*JJffi 
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t>. mm*fr?-i o<D*tmi 2©rtB&©*ti*B. 

5 W&tfflftl 2 1a. 12 1 bOIBIIW&Jfe. 
i£l&*3S©Jl<&K:*fOT. 0-3mmifL. 02©&£ 
^©S3*5ejfiiat^*§Og$«:»L-r. 0~3mm 

£g©iHK:*tt,T. 0~3mmtfL-C*SCi*iJlf* U 

[0035] fcAfflpgpgn 3tt. ajfiL^*S4o* 

*<*S51 2{C#AT-5SP»-C*0. fljK>£5¥«ttSI5 
»1 2 1 a. 1 2 1 bOffilffitC^tSSn-C^S. 10 
HOtflSJS. 06©a«^*g4O©B-B8!&rBS 

SjfiLifcl&*g4 Ofc^oraflfliP^ft*^-- 1 0 K 

&te. «s*;u^-iigiS{c 
wxmmn® 1 3 ©^pstftisfcmiifcfsi*^ rf— 

[0036] ±»WiiSi514tt. *{*S51 2©±«g{C 

sw^n. ei(a^iS4 o©ii?m\sJ<- b 4 6#m 

ji-T58i5»-C*»). TttmCiSl'Stt. ##81512© 
T«KSW6n. SlfllJm^4 0©«ifcttJtf-F-4 20 

7*s®a-r5Si5^-c*s. c©fc*>. ajfii^*S4o 

tCgS***- 1 0£J^Lfctmctel»TfcfijMK& 

B. *(*SB1 2©jf^ffiAtf-K4 6{C»j£-rSfiiafC 
±ffiffJKffiS|5 1 4#. $#95 1 2 ©Jtt&ij&ffitf- h 4 7 

ASMtA*- k 4 efcicMissfctH*- b 4 7Mtf 

KAiSSSAtf- h 4 6 te<fc ViSLi8.ffim#- b 4 7 (Cg& 
Shfc*»-74 16.4 1 7 £iBST.SjR#©i&ft£ 

ssif?cwnK. -g-n-eti. *(*spi 2©±ssiii (iiffiss 30 

A*- h 4 6 ffl) *$«!: tfjfiL#f*as l 2 ©TiSffl (JbiSit 
m- b 4 7fl0) ©ir^sttgtcflflsstiTorfc J: 
t>. ±ffifiWagP 1 4. TSflPWiiSPl 5B. n 
ftfllTB. tf- b 4 6 *5«t tfcj<- > 4 7 ©fl-g£ |q| CPi 

&te. MSB 14.15 ©rt&©*$ § B. SR«/U 9 
-\LWm&»-\<aM&!£»\jX. -ImmfcU:. + 
10mm£W"C*4C&jWff*U». SiSWC 

b. ejfli^*s4 oKwws^dr-tawbfcttttT 

B. #- h 4^#±NHMtilSl 4**31/. #- h 4 40 

7*JT«ffi9»aSPl 7*JliIf *«>©£& oTt^Stf. 

cn«:i®6ti-r. ^*-^4 1 6*5±«flBSjiaJi 4* 

git, ^a-^4 1 7*iTSffllSffiSiJl 5*Jtii-r4 
4)©r*oT4>J:i>. c©t§£©J|jISS©F'5SB. 
-IViMWmcx . - 1 mmfcUz. + 1 OmmfitF'i© 

^car s (eras s n-c ©-c* s c 4 t, t». 

[0037] ±JgffJiHiJ8tfJ»)fcSa$ 1 6 B. XtlM-C 
B. *R*A#--l'4 6«>b<tt?a--:/4 1 6£HQ 

si 3^e>±^ffimiiSPi 4*-cgi®-rs^r*i3. 

TJgfflj^»« «3X*SP1 7 «. jMfKSEltitf- K 4 7 U 50 
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<»**-:/4 17*. lanaji 3*e>TSfflWjiSi 
wo xtsp i6. 1 7 w. -eft-eft±JfSffiiaM35 1 4 . 

T^flWffiSP 1 5 *> Z>W AJ8P3P3J 1 3 £ T. -iftSltc 
Lfct>©r*-DT«>J:C>. WO^tSSl 6. 17©*i 

b. ±sfflifijisi5i 4. Tumiisi bom&tm® 

loK--hfcL<H:*»--:r©a«fc»l/T, -lmmfcj 
Jb. + 1 0mmWrtK{1^3ftTl>*C.£rt*$?SU>. 

[0038] &*$. siiasortstt; h©ns«t 

E<. «J»3*$©*I#. ?*-^©^«i:0»5<fiai3 

io©^ji«. ®^*;^^^•-l©Js^<!:R«|{cst^i* 

©8B#*S2mm^-C*5Ci*s»£U>. SM^f 
-©0««^iLr«. SM^^^-lillfil©*.©* 5 
ffi^StlS. &*$. ®S*Jl/^-l 0©^««. 2mm 
W±©eH©5%. 2~3mm*s<fc»J»SL/l>. $fc. 
SS*^f - 1 0«. SK^Jl/^- 1 £|5MiK:*©rt® 

tcaa©^ia^!g} (H^er) ^u^ci»$ 

. U». ^g*;!/^-! OB. IIR*^^-! i 

Lt>. ftfc. ^St^*fc«';^©Jg«tei^*S 
B. SM^^-1 <tHSr*5Ct3JS»*bt,^ s 
fc. W®*)i>#-1 OB. SM*^^-! 4P8IK:SW 

B)i14©mMt»f£l/-CB. lIR^^^-iig^©*)©^ 

ifiVStllt. %±tcmrc*>Z>!m\tt£< . *2Mfe^ 

[0039] ^A9KcmMOKK>HA.jf-l .0 

©Sjt^ratcotJtriftwr?.. s-f . ¥«^95» 1 2 1 

a zsttmmmt 1 2 a t^m^sm- 121b «r^t»» 
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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a hard holder 
to be mounted on a leukocyte remover with a 
housing made from a soft resin so as to enable 
filtering property In the leukocyte remover. 

SOLUTION: The hard holder 1 o mounted on the 
leukocyte remover 40 provided with a bag-shaped 
housing 24 made from a soft resin, a fiter member 5 
for removing leukocytes, a port 46 for flooding 
bloods and a port 47 for draining Hoods. In this 
case, the hard holder 1 is provided with a main body 
2 for housing the remover 40, the main body 2 Is 
provided with opposing planar parts 2a and 2b 
which come Into contact with the remover when 
being used and are formed so as to be almost 
paraleJ with each other. The cfetance between the 
opposing planar parts 21a and 21b In the main body 
2 is larger than the thickness of the remover 40 or 
more. 
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[Abstract] 

[Object] The present invention relates to provision of a hard holder which is 
attached on a white blood cell remover having a soft resin-made housing to 
enable an appropriate filtering of the white blood cell remover. 
[Means for Settlement] A hard holder 1 is attached on a white blood cell 
remover 40 comprising a soft resin-made bag-like housing 42, a filter 
member 454 for white blood cells removal, a blood inlet port 46, and a blood 
outlet port 47. Then, the hard holder 1 comprises a main body portion 2 for 
housing a white blood cell remover 40. The main portion 2 comprises flat 
plates 2a and 2b located opposite to each other which contact the white blood 
cell remover at the time of usage and which are manufactured approximately 
in parallel to each other. An interval between the two opposite flat plates 
21a and 21b in the main body portion 2 is larger than a thickness of the 
white blood cell remover 40. 
[Claims] 



[Claim 1] A hard holder for a white blood cell remover for housing the 
white blood cell remover comprising a soft resin-made bag-like housing, a 
filter member for white blood cells removal which is provided to partition an 
inside of the housing into a blood chamber on an inlet side and a blood 
chamber on an outlet side, a blood inlet port communicating with the blood 
chamber on an inlet side, and a blood outlet port communicating with the 
blood chamber on an outlet side, characterized in that the hard holder 
comprises a main body portion, the main body portion comprises a flat plate- 
like portions located opposite to each other which contact the white blood cell 
remover at the time of usage and which are manufactured approximately in 
parallel to each other, and an interval between the flat-plate like portions 
located opposite to each other in the main portion is larger than a thickness 
of the white blood cell remover. 

[Claim 2] The hard holder for the white blood cell remover according 
to claim 1, wherein the hard holder for the white blood cell holder comprises 
an open portion for the insertion of the white blood cell remover which 
portion is provided on one end thereof, a penetration portion provided on the 
other end thereof to allow the port of the white blood cell remover or a tube 
connected to the port to pass therethrough, a guiding notch portion for 
guiding the port which extends from the penetration portion to the open 
portion or the tube connected to the port. 

[Claim 3] The hard holder for the white blood cell remover according 
to claim 1, wherein the hard holder for the white blood cell holder is provided 
an open portion for the insertion of the white blood cell remover which 
portion is located on a side end of the flat plate-like portions located opposite 



to each other, an upper end side penetration portion which is provided on an 
upper end side to allow the port of the white blood cell remover or the tube 
connected to the port to pass therethrough, a lower end side penetration 
portion provided on a lower end side to allow the port of the white blood cell 
remover or a tube connected to the port to pass therethrough, an upper end 
side guiding notch portion for guiding the port which extends from the upper 
end side penetration portion to the open portion or a tube connected to the 
port, and an lower end side guiding notch portion for guiding the port which 
extends from the upper end side penetration portion to the open portion or a 
tube connected to the port, 

[Claim 4] The hard holder for the white blood cell remover according 
to claim 1, wherein the hard holder for the white blood cell remover 
comprises an open portion for the insertion of the white blood cell remover 
located at a side end of the flat plate portion located opposite to each other, 
an upper side penetration portion provided in the vicinity of a central portion 
of an upper side flat plate-like portion to allow the port of the white blood cell 
remover or a tube connected to the port to pass therethrough, a lower side 
penetration portion provided in the vicinity of a central portion of the lower 
side flat plate-like portion to allow the port of the white blood cell remover or 
a tube connected to the port to pass therethrough, an upper side guiding 
notch portion for guiding the port which extends from the upper side 
penetration portion to the open portion and a lower side guiding notch 
portion for guiding the port which extends from the penetration portion to 
the open portion or the tube connected to the port. 

[Claim 5] The hard holder for the white blood cell holder according to 



claim 1, wherein the main body portion comprises a first flat plate portion 
and a second flat plate portion which is rotatably supported on the first flat 
plate in a freely opening and closing manner and which becomes 
approximately parallel to the first flat plate portion for housing the white 
blood cell remover in a closed state, and furthermore, the main body portion 
comprises an upper end side penetration portion which allows the port of the 
white blood cell remover or a tube connected to the port to pass therethrough 
in a state in which the white blood cell remover is housed, and a lower end 
side penetration portion which allows the port of the white blood cell remover 
or a tube connected to the port to pass therethrough. 

[Claim 6] The hard holder for the white blood cell remover according 
to claim 1, wherein the hard holder comprises a first flat plate portion and a 
second flat plate portion which can be attached on and detached from the 
first flat plate portion and which becomes approximately parallel to the first 
flat plate portion in an attachment state in which the white blood cell 
remover is housed, and furthermore, the main body portion comprises an 
upper end side penetration portion which allows the port of the white blood 
cell remover or a tube connected to the port to pass therethrough in the state 
in which the white blood cell remover is housed, and a lower end side 
penetration portion which allows the port of the white blood cell remover and 
the tube connected to the port to pass therethrough. 

[Claim 7] The hard holder for the white blood cell remover according 
to any of claims 1 through 6, wherein the hard holder comprises a projection 
on a surface thereof. 

[Claim 8] The hard holder for the white blood cell remover according 



to any of claims 1 through 6, wherein the hard holder comprises a rib on an 
inner surface thereof. 

[Claim 9] The hard holder for the white blood cell remover according 
to claim 7 or 8, wherein the projection or the rib is arranged in a direction in 
which a liquid which passes through the white blood cell remover flows. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The present invention relates to a holder for housing 
a white blopd cell remover, and more particularly to a hard holder for 
housing a white blood cell remover, the holder having a housing which is 
made of soft resin. 
[0002] 

[Background of the Invention] Conventionally, there is available a white 
blood cell remover which comprises a housing, a filter member provided so as 
to partition an inside of the housing into a blood chamber on an inlet side 
and a blood chamber on an outlet side, a blood inlet port communicating with 
the blood chamber on the inlet side, and a blood outlet port communicating 
with the blood chamber on the outlet side. In the white blood cell remover 
having a housing which is manufactured of soft resin out of various types of 
white blood cell removers, in the case where the white blood cell remover is 
erroneously pressed during or after the filtering of the blood, it sometimes 
happen that an unnecessary substance flows out which is removed in the 
filtering flows out because the housing is soft. 

[0003] Furthermore, in the case where a filtered substance flows into the 
white blood cell remover, the soft resin-made housing is swollen, and a large 
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amount of filtered substance is detained in the blood chamber on the inlet 
side. Consequently, a fall distance of the liquid in the white blood cell 
remover cannot be maintained with the result that it is feared that a 
pressure at which the filtered substance is pressed into the filtering member 
becomes small so that the filtering rate is slowed down. Furthermore, the 
Japanese Unexamined Patent Publication No. HEI 11-206875 describes a 
white blood cell recycling set which comprises a white blood cell remover 
having a housing manufactured of soft resin, and a hard housing vessel for 
housing the white blood cell remover. The recycling set is constituted in 
such a manner that the set recycles the white blood cells appropriately by 
regulating the capacity of the white blood cell remover through which the 
blood is allowed to pass, more specifically, the capacity of the blood chamber 
on the inlet side is regulated to appropriately recycle the white blood cells. 
[0004] However, since the white blood cell recycling set described in the 
Japanese Unexamined Patent Publication No. HEI 11-206875 houses the 
hard vessel in a state in which the white blood cell remover is compressed, 
the soft resin-made housing and the white blood cell removal filter adheres 
to each other with the result that even when the blood is allowed to be 
filtered in the white blood cell remover, the flow of the blood in the white 
blood cell remover is hindered to cause the slow down of the filtering rate. 
In particular, in the case where the filter member is manufactured of a 
porous material, it is feared that the pores in the porous material is crushed 
when the remover is housed in the hard holder in a compressed state, so that 
the blood flows into the filter with more difficulty. 
[0005] 



[Problem to be Solved by the Invention] Since the conventional hard holder is 
manufactured integrally with the white blood cell remover in many cases, 
the volume of the product becomes larger in the state in which the hard 
holder is attached on the white blood cell remover than in the case of the 
presence of the white blood cell remover only which leads to an increase in 
the transportation cost. Furthermore, since the hard holder which is 
manufactured in advance in injection molding for each of the white blood cell 
remover is fixed and attached by heat fusing, attachment or screws, the 
attachment step becomes troublesome which leads to an increase in the 
transportation cost. Furthermore, since it is difficult to detach the hard 
holder after the hard holder is attached on the white blood cell remover in 
the conventional hard holder, both the hard holder and the white blood cell 
remover are together discarded after the filtering which has caused a 
problem of an increase in a garbage amount. Therefore, an object of the 
present invention is to provide a hard holder which enables an appropriate 
filtering of the white blood cell remover by attaching the hard holder on 
white blood cell remover having soft resin-made housing, and a hard holder 
which can be easily attached on the white blood cell remover having a soft 
resin-made housing before usage and which can be easily detached from the 
white blood cell remover after usage. 
[0006] 

[Means for Solving the Problem] The above object of the invention can be 
attained by a hard holder for a white blood cell remover for housing the 
white blood cell remover comprising a soft resin-made bag-like housing, a 
filter member for white blood cells removal which is provided to partition an 
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inside of the housing into a blood chamber on an inlet side and a blood 
chamber on an outlet side, a blood inlet port communicating with the blood 
chamber on an inlet side, and a blood outlet port communicating with the 
blood chamber on an outlet side. Then the hard holder is such that the 
main body portion comprises a flat plate-like portions located opposite to 
each other which contact the white blood cell remover at the time of usage 
and which are manufactured approximately in parallel to each other, and an 
interval between the flat-plate like portions located opposite to each other in 
the main portion is the same as or larger than a thickness of the white blood 
cell portion. 

[0007] Then, the hard holder for the white blood cell remover preferably 
comprises an open portion for the insertion of the white blood cell remover 
which portion is provided on one end thereof, a penetration portion provided 
on the other end thereof to allow the port of the white blood cell remover or a 
tube connected to the port to pass therethrough, a guiding notch portion for 
guiding the port which extends from the penetration portion to the open 
portion or the tube connected to the port. Furthermore, the hard holder for 
the white blood cell remover preferably comprises an open portion for the 
insertion of the white blood cell remover which portion is located on a side 
end of the flat plate-like portions located opposite to each other which portion 
is located at a side end of the flat plate-like portion located opposite to each 
other, an upper end side penetration portion which is provided on an upper 
end side to allow the port of the white blood ceD remover or the tube 
connected to the port to pass therethrough, a lower end side penetration 
portion provided on a lower end side to allow the port of the white blood cell 
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remover or a tube connected to the port to pass therethrough, an upper end 
side guiding notch portion for guiding the port which extends from the upper 
end side penetration portion to the open portion or a tube connected to the 
port, and an lower end side guiding notch portion for guiding the port which 
extends from the upper end penetration portion to the open portion or a tube 
connected to the port. 

[0008] Furthermore, the hard holder for the white blood cell remover 
preferably comprises an open portion for the insertion of the white blood cell 
remover located at a side end of the flat plate portion located opposite to each 
other, an upper side penetration portion provided in the vicinity of a central 
portion of an upper side flat plate-like portion to allow the port of the white 
blood cell remover or a tube connected to the port to pass therethrough, a 
lower side penetration portion provided in the vicinity of a central portion of 
the lower side flat plate-like portion to allow the port of the white blood cell 
remover or a tube connected to the port to pass therethrough, an upper side 
guiding notch portion for guiding the port which extends from the upper side 
penetration portion to the open portion and a lower side guiding notch 
portion for guiding the port which extends from the penetration portion to 
the open portion or the tube connected to the port. Furthermore, the main 
body portion preferably comprises a first flat plate portion and a second flat 
plate portion which is rotatably supported on the first flat plate in a freely 
opening and closing manner and which becomes approximate parallel to the 
first flat plate portion for housing the white blood cell remover in a closed 
state, and furthermore, the main body portion comprises an upper end side 
penetration portion which allows the port of the white blood cell remover or a 



tube connected to the port to pass therethrough in a state in which the white 
blood cell remover is housed, and a lower end side penetration portion which 
allows the port of the white blood cell remover or a tube connected to the port 
to pass therethrough. Besides,: the main body portion preferably comprises 
a first flat plate portion and a second flat plate portion which can be attached 
on and detached from the first flat plate portion and which becomes 
" approximately parallel to the first fiat plate portion in an attachment state 
in which the white blood cell remover is housed, and furthermore, the main 
body portion comprises an upper end side penetration portion which allows 
the port of the white blood cell remover or a tube connected to the port to 
pass therethrough in the state in which the white blood cell remover is 
housed, and a lower end side penetration portion which allows the port of the 

white blood cell remover and the tube connected to the port to pass 
therethrough. 

[0009] Furthermore, the hard holder preferably comprises a projection on an 
inner surface thereof. Furthermore, the hard holder preferably comprises a 
rib on an inner surface thereof. Furthermore, the projection or the rib is 
preferably arranged in a direction in which a liquid passing through the 
white blood cell remover flows. 
[0010] 

[Embodiments of the Invention] The hard holder for the white blood cell 
remover according to the present invention will be explained by using 
embodiments shown in the drawings. Fig. 1 is a perspective view showing a 
hard holder for a white blood cell remover according to an embodiment of the 
present invention. Fig. 6 is a is a front view showing the white blood cell 
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remover used in the hard holder for the white blood cell remover as seen 
from the side of the blood chamber on the inlet side. Fig. 7 is a rear surface 
view showing the white blood cell remover of Fig. 6. Fig. 8 is an enlarged 
sectional view taken long line A- A, the view showing the white blood cell 
remover of Fig. 6. Fig. 9 is a sectional view taken along line B-B, the view 
showing the white blood cell remover of Fig. 6. Fig. 10 is a view showing a 
state in which the white blood cell remover shown in Fig. 6 is partially peeled 
off. Fig. 11 is a view showing a filter member for the removal of white blood 
cells, the member being used in the white blood cell remover according to the 
present invention. Fig. 12 is a sectional view showing a state in which the 
hard holder for the white blood cell remover is attached on the white blood 
cell remover according to the embodiment of the present invention. Fig. 13 
is a front view as seen from the side of the blood chamber on the outlet side of 
another white blood cell remover used in the white blood cell remover 
according to the present invention. Fig. 14 is an enlarged sectional view 
taken along line C-C of the white blood cell remover of Fig. 13. Incidentally, 
the upper side in Fig. 1, Figs. 6 through 14 is either described as "upper" or 
"upper end" while the lower side is described as "lower" or "lower end". 
[0011] The hard holder 1 for the white blood cell remover according to the 
present invention is intended to be attached on the soft resin-made white 
blood cell remover 40. The white blood cell remover 40 comprises a soft 
resin-made bag-like housing 42, a filter member 45 for the white blood cells 
removal which is provided to partition an inside of the housing 42 into a 
blood chamber 43 on an inlet side and a blood chamber 44 on an outlet side, a 
blood inlet port 46 communicating with the blood chamber on the blood 
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chamber on an inlet side, and a blood outlet port 47 communicating with the 
blood chamber 44 on an outlet side. Then, the hard holder 1 for the white 
blood cell remover comprises a main body portion 2 for housing the bag-like 
housing 42 of the white blood cell remover 40, and the main body portion 2 
comprises a flat plate-like portion located opposite to each other which 
contact both surfaces of the soft resin-made bag-like housing 42 of the white 
blood cell remover at the time of usage (at the time of blood inlet) and which 
are manufactured approximately in parallel to each other. An interval 
between the flat plate-like portions 21a and 21b located opposite to each 
other in the main body portion 2 becomes the same as or larger than the 
thickness of the white blood cell remover 40. Furthermore, the hard holder 
1 for the white blood cell remover comprises an open portion 3 for the 
insertion of the white blood cell remover located on one end, a penetration 
portion 4 provided on the other end to allow the blood inlet port 46 of the 
white blood cell remover40 or a tube 416 connected to the blood inlet port 46 
to pass therethrough, and a guiding notch portion 5 for guiding the blood 
inlet port 46 which extends from the penetration portion 4 to the open 
portion 3 or the tube 416 connected to the blood outlet port 46. 
[0012] As the white blood cell remover 40 housed in the hard holder 1 for the 
white blood cell remover, as shown in Figs. 6 through 9, the soft resnvmade 
housing 42 is used which comprises two thermoplastic soft resin sheets 421 
and 422, the sheet 421 being located on the side of the blood chamber 43 on 
the inlet side while the sheet 422 being located on the side of the blood 
chamber 44 on the outlet side. Then, on the inner surface 42a of the outlet 
side sheet 422, namely, the surface located opposite to the surface of the 
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blood chamber 44 on the outlet side of the filter member 45, an uneven 
configuration having a height difference of 0.2 to 2mm with the result that 
the adherence of the hard holder and the white blood cell remover is 
hindered even in the state in which the filter member 45 of the white blood 
cells removal presses against the inner surface (the inner surface 42a of the 
sheet 422 on the outlet side) of the soft resin-made bag-like housing 42 to 
secure a blood inlet channel between the filter member 45 for the white blood 
cells removal and the inner surface 42a (the inner surface 42a of the sheet 
422 on the outlet side) of the housing thereby preventing the slow down of 
the filtering rate. 

[0013] In this white blood cell remover 40, as shown in Figs. 6, 8, and 10, on 
the inner surface 42a of the sheet 422 of the biopd chamber on the outlet side, 
a plurality of ribs 423 are manufactured which extends approximately in 
parallel to the other end side (for example, in a direction of the blood flow) 
from one end side of the housing 42. By providing such ribs 423, the 
adherence of the filter member 45 of the white blood cell removal and the 
inner surface 42a of the sheet 422 on the outlet side is prevented while an 
action of guiding the filtering blood to the outlet port is displayed: An 
interval between the plurality of ribs 423 is preferably about 1 through 5mm, 
so that the interval therebetween becomes approximately equal. 
Furthermore, the width of the rib 423s is preferably about 0.5 through 1mm. 
The height of the ribs 423 (height difference) is preferably 0.2 through 2mm. 
The height is particularly preferably 0.5 through 1mm. Furthermore, the 
configuration of the rib 423 is preferably manufactured so that the 
configuration becomes thinner toward the end as seen in a triangular 
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pyramidal configuration and a hemispheric configuration. 
[0014] Furthermore, like the white blood cell remover 50 according to the 
embodiment shown in Figs. 13 and 14, on the inner surface 42a of the sheet 
422 on the outlet side a plurality of vertical ribs 423 and a plurality of 
horizontal ribs 424 which intersects the vertical ribs 423 approximately at a 
right angle may be provided. In this case, an interval between the vertical 
ribs 423 and the horizontal ribs 424 is preferably 1 through 5mm, and the 
interval therebetween is preferably equal. Besides, the width of the vertical 
ribs 423 and the horizontal ribs 424 is preferably 0.5 through 1mm. 
Furthermore, the width of the vertical ribs 423 and the horizontal ribs 424 
may be preferably about 0.5mm to 1mm. The height (height difference) of 
the vertical ribs 424 is preferably 0.2 through 2mm. The height is 
particularly preferably 0.5 through 1mm. Besides, the height (height 
difference) of the horizontal ribs is preferably 0.2 through 2mm, and 
particularly preferably 0.2 through 0.5mm. Then, preferably, the height of 
the horizontal ribs 424 is lower than the height of the vertical ribs 423 by 
about 0.3 through 1mm. Specifically, the height of the vertical ribs 424 is 
lower than the vertical ribs 423 by 0.3 to 1mm. Furthermore, the interval 
between the horizontal ribs 424 is preferably wider than the interval 
between the vertical ribs 423. Specifically, the interval between the 
horizontal ribs 424 is preferably wider than the interval between the vertical 
rib 423 by about 1 to 2m. 

[0015] Then, in this white blood cell remover 40, the filter member 45 for the 
white blood cells removal comprises a thermoplastic soft resin sheet-like 
frame 451 and a filter function member 452 and a filter function member 452 
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in which a fringe portion is directly or indirectly adhered to the frame 451. 
The filter function member 452 is manufactured of a lamination of a 
plurality of filter material. The filter member 45 for the white blood cells 
removal used here comprises a filter function portion manufactured by the 
filter function member 452 and a non-filter function portion manufactured 
on the whole circumference of the fringe of the filter function member. Then, 
the filter member 45 for the white blood cells removal is in the state of being 
sandwiched between two thermoplastic soft resin-made sheets. 
Furthermore, the fringe portion of the filter member 45 for the white blood 
cells removal is heat fused to the two thermoplastic soft resin sheets. As a 
consequence, the filter member 45 for the white blood cells removal 
partitions a space (inside of the housing 42) inside of two thermoplastic soft 
resin-made sheets 421 and 422 into a blood chamber 43 on the inlet side and 
a blood chamber 44 on the outlet side. Then a soft resin-made tube 
constituting the blood inlet port 46 is heat fused to the central portion of the 
other end side (upper end side) between two thermoplastic resin tubes so as 
to be communicated to the blood chamber 43 on the inlet side, that is, in such 
a manner that an open portion on one end of the soft resin-made tube opens 
in the blood chamber 43 on the inlet side. In a similar manner, the soft 
resin-made tube constituting the blood outlet port 47 is heat fused to the 
central portion of the other end side (lower end side) so as to be 
communicated to the blood chamber 44 on the outlet side, that is, in such a 
manner that the open portion on one end is open in the blood chamber 44 on 
the outlet side. 

[0016] In particular, in this white blood cell remover 40, the filter member 45 



for the white blood cells removal comprises, as shown in Fig. 11, short belt- 
like extending portions 451a and 451b which projects in an outward 
direction toward the central portion on one end side (upper end side) and 
toward the central portion on the other end side (lower end side) thereof. 
The soft resin-made tube constituting the blood inlet port 46 is fused to the 
sheets 421 and 422 so as to be located between the extending portion 451a 
and the resin sheet 421 on the inlet side with the result that the blood inlet 
port 46 is communicated only to the blood chamber 43 on the inlet port 43 
while the blood chamber outlet port 47 is communicated only to the blood 
chamber 44 on the outlet side. Then, to the blood inlet port 46 and the blood 
outlet port 47, a tube 416 for introducing the filtered substance (not shown) 
to the white blood cell remover and a tube 417 for exhausting a filter liquid 
(not shown) are connected. As a consequence, the tube 416 is communicated 
to the blood chamber 43 via the blood inlet port 46, and the tube 417 is 
communicated to the blood chamber 44 on the outlet port 47. The 
connection of the tubes 416 and 417, the blood inlet port 46 and the blood 
outlet port 47 is made by inserting the tubes 416 and 417 to the inside of the 
soft tube constituting the ports 416 and 417 to be fused. As a consequence, 
preferably, an external diameter of the tube is manufactured in 
approximately the same size as the internal diameter of the port. As 
material for forming the tube, resin is preferable which is used in the blood 
inlet port 46 and the blood outlet port 47. Out of such resin, resin is 
preferable which can be easily fused with the blood inlet port 46 and the 
blood outlet port 47. 

[0017] Furthermore, the filter member 45 for the white blood cells removal is 
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fused to the housing 42 (between two thermoplastic soft resin sheets 421 and 
422) at a location outside of the broken line shown in Fig. 11. As a 
consequence, the white blood cell remover 40 comprises a portion (that is a 
portion which is not provided with a filtering function, non-filtering function 
portion) which does not contact the filter function portion 452 and a blood 
flow channel 426 manufactured between the inner surface of the housing on 
a fringe portion of the blood chamber 44 on the outlet side. Similarly, the 
white blood cell remover 40 comprises a portion which does not contact the 
filter function portion 452, that is, the portion which is not provided with the 
filtering function, and a blood flow channel 427 manufactured between the 
non-filter function portion and the inner surfaces of the housing on the fringe 
portion in the housing. Thus, the flow of blood on the fringe portion inside 
of the housing 42 is made favorable by having the portion without such non- 
filter function and the blood flow channel manufactured between the inner 
surfaces of the housing 42 on the fringe portion in the housing thereby 
preventing residual blood on the fringe portion. Furthermore, with the 
presence of the blood flow channel in the vicinity of the blood outlet port 47 
inside of the blood chamber 44 on the outlet side, the filtered blood which 
flows in the flow channel 425 between ribs 423 is favorably guided to the 
blood outlet port 47 with the result that filtering rate is further slowed down. 
Then, preferably, the white blood cell remover detains air of 5ml or more. 
As material for forming thermoplastic soft resin sheets 421 and 422 
constituting the housing 42, thermoplastic soft resin sheet-like frame 451 of 
the filter member 45 for the white blood cells removal, the blood inlet port 46 
and the blood outlet port 47, a flexible thermoplastic resin is used. 
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[0018] The fixing of thermoplastic resin soft resin sheets 421 and 422, 
thermoplastic soft resin sheet-like frame 451 of the filtering member 45 for 
the white blood cells removal, the blood inlet port 46 and the blood outlet 
port 47 are made with fusing in which no sticking agent is used. The 
welding may be outside heating welding by the heat seal, or an inside 
welding by a high frequency welder and an ultrasonic wave welder. 
Furthermore, a method for welding may be such that the above members are 
all fused at the same time, or the members are fused step by step. 
[0019] Then, the filter function portion 452 of the filtering member 45 for the 
white blood cells removal is manufactured of a lamination of a plurality of 
filter materials comprising a porous material or unwoven cloth. Specifically, 
six sheets of filtering material 452a, 452b, 452c, 452d, 452e, 452f are 
laminated. Incidentally, as a number of sheets of lamination of the filter 
material, two to ten sheets are preferable. Then:, in the embodiment, since 
the number of the sheets of lamination of the filtering material is large, so 
that some sheets of the filter material (three to five sheets, for example) are 
fused to the sheet-like frame 453 for welding assistance, with the result that 
the outside fringe portion of the welding assistance sheet-like frame 453 on 
which the filtering material is fused to the inner circumferential portion of 
thermoplastic soft resin sheet-like frame 451. The porous material used on 
the filter function portion 452 refers to a liquid permeating structure with a 
large number of fine pores communicating from one side surface to other 
surfaces. As an example of pores, a porous material comprising natural, 
synthetic, semi-synthetic, recycled organic or inorganic fibers, a porous 
material having pores manufactured by welding, sintering, rolling and 

18 



drilling of pore contents, and a porous material in which organic or inorganic 
fine particles, and fine pieces are charged and connected can be given. Then, 
as the filter function portion (filter material) 452 of the filter member 45 for 
the white blood cells removal, particularly, a sponge-like polyurethane 
porous material, and a polyvinylformal porous material are preferable. 
Then, as a porous diameter of the porous material, the porous material 
having a large porous diameter is used, and either the material having a 
thick thickness or the material having a thin thickness may be used to be 
laminated. When the porous diameter is small, even the porous material 
having a thin thickness can be used. When the blood cells can pass the 
porous material, any type of the porous material can be used by 
appropriately selecting the porous diameter and the thickness. In 

particular, the porous material having an average porous diameter of 5 
through 20 n m is effective for the removal of the white blood cells. 
[0020] As unwoven fabric to be used for the filter function (filter material) 
452 of the filter material 45 for the white blood cells removal, the unwoven 
fabric having the fabric diameter of about 0.3 through 20 » m is used. As 
the fabric material, the material comprising semi-synthetic fabric like 
synthetic fabric, recycled cellulose, natural fabric like cotton, inorganic fabric 
or the like is used. Out of the fabric, polyesther fabric such as 
polyetyleneterephthalate or the like, fabric such as nylon, polypropylene, 
polyacrylonitrile or the like are favorably used. Furthermore, as a coating 
material, polymer material having a hydroxyl group such as 
hydroxylethylmetacrylate and polymer material having a basic nitrogen 
containing a functional group as seen in copolymer of 
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dimethylaminethyl(meta)-acrylate, hydroxylethyl(meta)- acrylate, 
polyurethane, abucosane or the like can be used. Then, in order to improve 
the passage of the blood platelets, the surface of the unwoven fabric can be 
coated with the hydrophilic polymer, or the surface thereof can be coated 
with the anti-thrombus material. 

[0021] The hard holder 1 for the white blood cell remover comprises a main 
body portion 2, an open portion 3 for the insertion of the white blood cell 
remover, a penetration portion 4, and a guiding notch portion 5 as seen in the 
embodiment of Fig. 1. The main body portion 2 is a portion for housing a 
bag-like housing 42 portion of the white blood cell remover 40, and the main 
body is manufactured in a longer length, a wider width and a thicker 
thickness than the whole bag-like housing 42 portion. At the same time, the 
hard holder 1 can house the whole housing 42 portion. At the time of 
attaching the hard holder 1 on the white blood cell remover, the white blood 
cell remover 40 can be housed in the hard holder 1 without pressing the bag- 
like housing 42. Furthermore, the thickness of the inside of the hard holder 
1 is manufactured approximately in the same thickness as the bag-like 
housing 42. Consequently, after the attachment of the hard holder 1, the 
white blood cell remover 40 hardly moves in the hard holder 1. 
[0022] Furthermore, at the time of usage (at the time of blood-inlet), the 
main body portion 2 comprises flat plate-like portions 21a and 21b located 
opposite to each other which contact both surfaces of the soft resin-made 
bag-like housing 42 of the white blood cell remover 40 and which are 
manufactured approximately in parallel to each other. An interval between 
the flat plate-like portions 21a and 21b located opposite to each other in the 
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main body portion 2 becomes same as or larger than the white blood cell 
remover 40, specifically somewhat larger than the white blood cell remover 
40. Here, the "thickness of the white blood cell remover 40" refers to the 
thickness in the natural state (at the time of non- blood-inlet) of the white 
blood cell remover 40. As a consequence, when the hard holder 1 is 
attached on the white blood cell remover 40, the soft resin-made 
thermoplastic sheet 421 and the filter member 45 for the white blood cell 
remover 40 do not adhere to each other, so that the flow of the filtered 
substance (blood) which flows into the inside of the white blood cell remover 
40 is not hindered. Consequently, the filtering in the white blood cell 
remover 40 can be conducted with certitude. Incidentally, even in the case 
where the filtering member for the white blood cells removal is 
manufactured of the porous material described above, the pores in the 
porous material are not crushed by forming the hard holder and the white 
blood cell remover in the above described manner and the white blood cell 
remover can be housed in the hard holder with the result that the filtering 
can be conducted with certitude. 

[0023] Furthermore, the interval between the flat plate-like portions 21a and 
21b located opposite to each other in the main body portion 2 becomes 
thinner than the thickness of the white blood cell remover in the case where 
the filtered substance is passed through the white blood cell remover without 
attaching the hard holder. As a consequence, since a space between the 
filter member 45 for the white blood cell remover and thermoplastic soft 
resin sheet 42, that is, the capacity of the blood cell chamber 43 on the inlet 
side is regulated, the fall distance of the liquid (filtered substance) inside of 
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the white blood cell remover 40 is maintained, the pressure at which the 
filtered substance is pressed into the filtering material 452 is heightened and 
the filtering rate is improved. That is, through the usage of this hard holder 
1, even at the time of the inlet ;of the blood, the white blood cell remover 40 
can be set to a state approximate to the state (natural state, non-usage state) 
at the time of the non-inlet of the blood with the result tat the white blood 
cells can be removed in a state approximate to the design. That is, the 
filtering rate of the white blood cell remover 40 can be adjusted by adjusting 
the interval between the flat plate-like portions 21a and 21b located opposite 
to each other in the hard holder 1. Incidentally, inside of the main body 
portion 2, the white blood cell remover can not be pressed from the outside at 
the time of usage. At the same time, as long as the interval between the flat 
plate-like portion located opposite to each other in the hard holder 1 is larger 
than the thickness of white blood cell remover and has a size which allows an 
appropriate regulation of the capacity of the blood chamber on the inlet side, 
the inside of the main body portion may be manufactured in any 
configuration and any size. The size of the inside of the main body portion 2 
of the hard holder 1 preferably such that the interval between the flat plate- . 
like portion located opposite to each other increases by 0. through 3mm with 
respect to the thickness of the white blood cell remover, the length in the 
longitudinal direction increases by 0 through 3mm with respect to the length 
of the white blood cell remover, and the length in the direction which runs at 
right angle with the longitudinal direction of Fig. 1 increases by 0 through 
3mm with respect to the width of the white blood cell remover. 
[0024] An open portion 3 for the insertion of the white blood cell remover is a 
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portion at which the white blood cell remover 40 is inserted into the main 
body portion 2, and the open portion 3 is manufactured on a lower end side 
(one end side) of the main body portion 2. Furthermore, since the open 
portion 3 is manufactured is a size not less than the area of the cross section 
(Fig. 8) taken along line A- A of Fig. 6. As a consequence, the white blood cell 
remover 40 can be inserted into the hard holder 1 from the upper end. 
Incidentally, the white blood cell remover can be easily inserted by forming 
s the vicinity of the open portion 3 into a tapered configuration. 
[0025] The penetration portion 4 is a portion which allows the blood inlet 
port 46 of the white blood cell remover 40 or the tube 416 connected to the 
blood inlet port 46 to pass therethrough. Specifically, the penetration 
portion 4 becomes a portion at which the tube 416 connected to, the blood 
inlet port 46 passes at the time of attaching the hard holder 1 on the white 
blood cell remover 40. After the hard holder 1 is attached on the white 
blood cell remover 46, the penetration portion 4 becomes a portion which 
allows the blood inlet port 46 to pass therethrough. Consequently, in the 
state in which he hard holder is attached as well, the filtered substance can 
be introduced into the inside of the white blood cell remover. Furthermore, 
in the embodiment, the penetration portion 4 is manufactured at a position 
corresponding to the blood inlet portion 46 at an upper end of the main body 
portion 2. The penetration portion 4 may be manufactured at any position 
of the blood inlet port 46 (at an upper end of Fig. 1) as long as the penetration 
portion 4 does not hinder the flow of the. liquid in the blood inlet port 46 and 
the tube 41 connected to the blood inlet port 46. Furthermore, in the 
embodiment of the present invention, the penetration portion 4 is 
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manufactured in a circular configuration in the same manner as the external 
diameter of the port 46. The present invention is not limited thereto, and 
the configuration may be manufactured in an oblong configuration or the like. 
Furthermore, the inner diameter of the penetration portion 4 is preferably 
manufactured in a size of -1mm or more and 10mm or less with respect to the 
external diameter of the port 46. This is because even when the penetration 
portion 4 is narrower by about 1mm than the external diameter of the port 
46, the penetration portion 4 allows the port to pass therethrough because of 
the softness and extendibility of the port 46. When the penetration portion 
4 is larger by about 10mm than the port, the port 46 is not detached from the 
penetration portion 4. Incidentally, in the embodiment, in the state in 
which the hard holder 1 is attached on the white blood cell remover 40, the 
port 46 passes through the penetration portion 4, but the present invention 
is not limited thereto. The hard holder and the white blood cell remover 
may be manufactured in such a manner that the tube 416 may pass through 
the penetration portion 416. The inner diameter of the penetration portion 
in this case is preferably manufactured in a size of -1mm or more and 10mm 
or less with respect to the external diameter of the tube. Incidentally, in the 
embodiment of the present invention, the penetration portion 4 is 
manufactured at an upper end of the main body portion 2 while the open 
portion 3 is manufactured at a lower end thereof. However, the present 
invention is not limited thereto. An open portion for insertion may be 
manufactured at an upper end while the penetration may be manufactured 
at a lower end thereof. 

[0026] The guiding notch portion 5 extends from the penetration portion 4 to 
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the open portion 3. At the time of attaching the hard holder on the white 
blood cell remover 40, the guiding notch portion 5 becomes a portion for 
guiding the tube 416 to the penetration portion 4. Furthermore, the notch 
portion 5 is manufactured in a straight line manner from the penetration 
portion 4 to the open portion 3 on the side of the blood chamber 44 on the 
outlet side of the white blood cell remover 40 in the main body portion 2. In 
this manner, the reason why the notch portion 5 is manufactured on the side 
of the blood chamber 44 on the outlet side is that when the notch portion is 
manufactured on the blood chamber 43 on the inlet side, the inner wall of the 
main body portion is expanded at the time of the expansion of the blood 
chamber 43 (housing 421) on the inlet side, or the housing 421 is oozed out 
from the notch with the result that the capacity cannot be regulated with 

certitude. Incidentally, the notch portion is not limited to one which is 
manufactured in a straight line configuration as described above. The 
notch portion 5 may be manufactured so that the tube 416 is not detached 
from the notch portion, and the tube is bent in the midst of the open portion 
for insertion from the penetration portion 4. Incidentally, the width of the 
notch portion 5 is preferably manufactured in a size of -1mm or more and 
+10mm or less with respect to the external diameter of the port 46 or the 
tube 416 for the same reason as the penetration portion 4. Incidentally, the 
inner diameter of the penetration portion is larger than the external 
diameter of the port, and the width of the notch portion is preferably 
manufactured in a size narrower than the external diameter of the tube. By 
forming the penetration portion in this manner, the tube is detached from 
the hard holder with difficulty while the flow of the liquid passing through 
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the port or the tube connected to the port is not hindered. 
[0027] Furthermore, the thickness of the hard holder 1 is preferably 2mm or 
more at almost all the portions. This is because even with a vessel 
manufactured of hard resin the hard holder is pushed and spread with the 
expansion of the white blood cell remover when the thickness of the vessel is 
thin with the result that the capacity regulation cannot be appropriately 
regulated. Furthermore, the expression "almost all the portions" is used 
because even when a portion of the hard holder 1 has a thickness of less than 
2mm, the above object can be attained. For example, when the thickness of 
the upper end portion of the hard holder 1 shown in Fig. 1 is less than 2mm, 
the capacity of the upper end portion of the white blood cell remover can be 
appropriately regulated. As formation material of the hard holder 1, 
polypropylene, hard vinyl chloride, polystylene, polyethylene or the like may 
be used. More preferably, polypropylene is used. Incidentally, the 
thickness of the hard holder is preferably set to 2 to 3mm in the scope of 
2mm or more. 

[0028] Furthermore, the hard holder 1 is preferably provided with a plurality 
of projections (not shown) on an inner surface thereof. Furthermore, the 
hard holder 1 is preferably provided with a plurality of ribs (not shown) on 
an inner surface thereof. The projections and the ribs prevent the 
adherence of the white blood cell remover and the hard holder. As the 
configuration of the projection, such configuration such as conical 
configuration, a multilateral pyramidal configuration, and a hemispheric 
configuration are preferable. In particular, the hemispheric configuration is 
preferable. The height of the projection (height difference) is preferably set 
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to 0.2 through 2mm. In particular, 0.5 through 1mm is preferable. 
Furthermore, the size of the bottom surface of the projection is preferably set 
to about 0.5 through 10mm 2 . Furthermore, although the number of 
projections differs depending ori the area of the bottom surface of the 
projection, about three to fifty projections per 1cm 2 and a distance between 
projections is preferably set to 1 through 10mm. The configuration of the 
ribs is preferably manufactured in a manner that the width of the 
configuration becomes narrower toward the tip as seen in a conic 
configuration and a hemispheric configuration. The interval between the 
ribs is preferably set to about 2 to 6mm. The ribs are arranged 
approximately in an equal distance. The width of ribs is preferably set to 1 
to 3mm. The height of the ribs is preferably set to 1 to 3mm. 
[0029] Furthermore, the hard holder 1 is preferably manufactured of resin 
having high transparency. As a consequence, it is possible to confirm in 
what state the filtered substance flows so that instant measures can be 
taken when the filtered substance is stuck. As resin having high 
transparency, styrene type resin such as polystyrene, styrenebutylene 
copolymer or the like and polyolefine resin such as polycarbonate, 
polypropylene, polyethylene or the like are used. Incidentally, when the 
state in the white blood cell remover can be confirmed, the resin is not be 
required to be completely transparent, and the resin may be manufactured of 
opaque resin. 

[0030] Next, there will be explained a method for manufacturing the hard 
holder 1 according to an embodiment of the present invention. In the 
beginning, a surface side member 2a including the flat plate-like portion 21a 
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of the hard holder 1 and the rear side member 2b including the flat plate-like 
portion 21b are separately injection molded. Next, the side for housing the 
white blood cell remover 40 of the surface side member 2a and the side for 
housing the white blood cell remover 40 of the rear side surface member 2b 
are directed in an inward direction so that the both side are arranged to be 
opposite to each other and both fringes are joined with the result that the 
hard holder can be manufactured. Joining of the fringe portions is 
conducted by a high frequency welder, and inside welding by the ultrasonic 
wave welder. Screw holes are provided on one or both of the surface side 
member or the rear surface side member to be joined by screwing. 
[0031] Next, a method for using the hard holder 1 according to the 
embodiment of the present invention will be explained. In the beginning, 
the white blood cell remover 40 is arranged below the hard holder 1 in the 
state in which the blood inlet port 46 is placed above. Thereafter, the tube 
416 connected to the blood inlet port 46 is fit into the notch portion 5 to guide 
the tube 416 to the penetration portion 4. In this state, the white blood cell 
remover 40 is arranged immediately under the open portion 3 for the 
insertion while the tube 416 on the side of the blood inlet port 46 passes 
through the penetration portion 4 to be located on the inside of the main 
body portion 2. Next, in the state in which the white blood cell remover 40 
is fixed, the hard holder 1 is moved in a downward direction, the white blood 
cell remover 40 is inserted from the open portion 3 for the insertion, and the 
hard holder 1 is attached on the white blood cell remover 40. On the other 
hand, in the case where the hard holder 1 is detached from the white blood 
cell remover 40, a procedure in the attachment method may be conducted in 
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a reverse order. Through such step, the hard holder 1 can be easily 
attached on the white blood cell remover 40 before filtering and the hard 
holder 1 can be easily detached from the white blood cell remover 40 after 
filtering. 

[0032] Next, the hard holder for the white blood cell remover according to 
another embodiment of the present invention will be explained. Fig. 2 is a 
perspective view showing the hard holder 1 for the white blood cell remover 
according to another embodiment of the present invention. The hard holder 
10 for the white blood cell holder according to the embodiment comprises a 
main body portion 12 for housing a bag-like housing 42 portion for the white 
blood cell remover, and the main body portion 12 comprises flat plate-like 
portions 121a and 12ib located opposite to each other which contact both 
surfaces of the soft resin-made bag-like housing 42 of the white blood cell 
remover 40 at the time of usage and which are manufactured approximately 
in parallel to each other. An interval between the flat plate-like portions 
121a and 121b located opposite to each other in the main body portion 2 
becomes thicker than the thickness of the white blood cell remover 40. 
Furthermore, the hard holder 1 for the white blood cell remover 40 comprises 
an open portion 13 for the insertion of the white blood cell remover located on 
the side end of the flat plate-like portions 121a and 121b located opposite to 
each other, an upper end side penetration portion 14 provided on an upper 
end to allow the blood inlet port 46 of the white blood cell remover 40 and the 
tube connected to the blood inlet port 46 to pass therethrough, and a lower 
end penetration portion 15 provided on a lower end to allow the blood output 
port 47 of the white blood cell remover 40 and the tube 417 connected to the 
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blood outlet port 47 of the white blood cell remover to pass therethrough, an 
upper side guiding notch portion 16 for guiding the blood inlet port 46 which 
extends from the upper side penetration portion 14 to the open portion 13 
and a lower side guiding notch portion 17 for guiding the blood outlet port 47 
which extends from the penetration portion to the open portion 13 or the 
tube 417 connected to the port. 

[0033] In the white blood cell remover of the present invention, the above 
white blood cell remover 40 is used. The hard holder 10 for the white blood 
cell remover .comprises a main body portion -12, an open portion 13 for 
insertion, an upper end side penetration portion 14, a lower end side 
penetration portion 15, an upper end side guiding notch portion 16, and a 
lower end side guiding notch portion 17. The main body portion 12 is a 
portion for housing a bag-like housing 42 portion of the white blood cell 
remover 40 inside thereof. The main body portion 12 is a portion which is 
manufactured larger than the bag-like housing 42 portion in length, width 
and thickness. As a consequence, the hard holder 10 is capable of housing 
the whole bag-like housing 42 portion. As a consequence, at the time of the 
attachment of the hard holder 10, the white blood cell remover 40 can be 
housed without pressing the bag-like housing 42. Furthermore, the 
thickness of the inside of the hard holder 10 is manufactured approximately 
in the same configuration as the thickness of the bag-like housing 42. Thus, 
after the attachment of the hard holder 10, the white blood cell remover 
hardly moves in the hard holder 10. Furthermore, the side located opposite 
to the open portion 3 for the insertion of the main body portion 12 is 
manufactured into a semi-cylindrical configuration so that the hard holder 
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10 can be held at the time of attaching the hard holder 1. 
[0034] Furthermore, the main body portion 12 comprises the flat plate-like 
portions which contact both surfaces of the soft resin-made bag-like housing 
42 of the white blood cell remover 40 at the time of the usage in the same 
manner as the main body portion 2 of the hard holder 1 according to the 
embodiment described above. An interval between the flat plate-like 
portions 121a and 121b located opposite to each other in the main body 
portion 2 becomes the same as or thicker than the thickness of the white 
blood cell remover 40. Furthermore, in the same manner as the main body 
2, the interval between the flat plate-like portions 121a and 121b located 
opposite to each other in the main body portion 12 becomes thinner than the 
thickness of the thickness of the white blood cell remover in the case where 
the filtered substance is allowed to pass through the white blood cell remover 
without attaching the hard holder. Incidentally, the filtering rate of the 
white blood cell remover 40 can be adjusted by adjusting an interval between 
the flat plate-like portions 121a and 121b located opposite to each other in 
the hard holder 10. Incidentally, the inside of the main body portion 12 
cannot press the white blood cell remover from the outside at the time of 
usage. At the same time, as long as the interval between the flat plate-like 
portions located opposite to each other in the hard holder becomes the same 
as or larger than the thickness of the white blood cell and appropriately 
regulates the capacity of the blood chamber on the inlet side, the hard holder 
may be manufactured in any configuration and any size. The size of the 
inside of the main body portion 12 of the hard holder 10 is preferably such 
that the interval between the flat plate-like portions 121a and 121b located 
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opposite to each other increases by 0 to 3mm with respect to the thickness of 
the white blood cell remover, the length of the longitudinal direction of Fig. 2 
increases by 0 to 3mm with respect to the width of the white blood cell 
remover, and the length in a direction which runs at right angle with the 
longitudinal direction of Fig. 2 increases by 0 to 3mm with respect to the 
width of the white blood cell remover. 

[0035] The open portion 13 for insertion is a portion for inserting the white 
blood cell remover 40 into the main body portion 12, and is manufactured on 
the side end of the flat plate-like portions 121a and 121b located opposite to 
each other. Furthermore, since the open portion 13 is manufactured in a 
size not less than the area of the cross section (Fig. 9) taken along line B-B of 
the white blood cell remover 40 of Fig. 6, the white blood cell remover 40 can 
be inserted into the hard holder 10 from the side of the side surface. 
Incidentally, in the same manner as the hard holder 1, a portion in the 
vicinity of the open portion of the open portion 13 for insertion may be 
manufactured to be expanded toward the open end in a tapered 
configuration. 

[0036] The upper end side penetration portion 14 is a portion provided on an 
upper end of the main body portion 12 to allow the blood inlet port 46 of the 
white blood cell remover 40 to pass therethrough. The lower end side 
penetration portion 15 is a portion provided on a lower end of the main body 
portion 12 to allow the blood outlet port 47 of the white blood cell remover 40 
to therethrough. As a consequence, even in the state in which the hard 
holder 10 is attached on the white blood cell remover 40 as well, the white 
blood cell remover 40 can conduct filtering. Furthermore, in the 
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embodiment, the upper end penetration portion 14 is manufactured at a 
location corresponding to the blood inlet port 46 of the main body portion 12 
while the lower end penetration portion 15 is manufactured at a location 
corresponding to the blood outlet port 47 of the main body portion 12. As 
long as the upper end sides penetration portion 14 and the lower end side 
penetration portion 15 do not hinder the flow of the liquid passing through 
the blood inlet port 46 and the blood outlet port 47 as well as the tubes 416 
and 417 connected to the blood inlet port 46 and the blood outlet port 47 
respectively, the upper end side penetration portion 14 and the lower end 
side penetration portion 15 may be manufactured at any location of the 
upper end side (side of the blood inlet port 46) and of the lower end side (side 
of the blood outlet port 47). Furthermore, although iri this embodiment the 
upper side penetration portion 14 and the lower end side portion 15 are 
manufactured in a circular configuration which is the same as the external 
diameter of the port 46 and the port 47, the penetration portions 14 and 15 
may be manufactured in an oblong configuration. Incidentally, preferably, 
the size of the inner diameter of the penetration portions 14 and 15 is set to 
•1mm or more and +10mm or less with respect to the external diameter of 
the port in the same maimer as the hard holder 1. Furthermore, in the 
embodiment, in the state in which the hard holder 1 is attached on the white 
blood cell remover 40, the port 46 passes through the upper end side 
penetration portion 14 while the port 47 passes through the lower end side 
penetration portion 15. However, the invention is not limited thereto. The 
tube 416 may pass through the upper end side penetration portion 14 while 
the tube 417 may pass through the lower end side penetration portion 15. 
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The inner diameter of the penetration portion is preferably manufactured in 
a size of -1mm or more and +10mm or less with respect to the external 
diameter of the tube. 

[0037] The upper end side guiding notch portion 16 is a portion for guiding 
the blood inlet port 46 or the tube 416 from the open portion 13 to the upper 
end penetration portion 14 while the lower end side guiding notch portion 17 
becomes a portion for guiding the blood outlet port 47 or the tube 417 from 
the open portion 13 to the lower end side penetration portion 15. 
Incidentally, in the embodiment, the notch portions 16 and 17 are 
manufactured in a straight line from the upper end side penetration portion 
14 and the lower end side penetration portion 15 to the open portion 13 for 
the insertion. However, the invention is not limited thereto. The notch 
portions 16 and 17 may be bent in the midst, so that the tube is detached 
from the hard holder 1 with difficulty. The widths of the notch portions 16 
and 17 are preferably manufactured in a size of -1mm or more and +10mm or 
less with respect to the external diameter of the port or the tube in the same 
manner as the case of the upper end penetration portion 14 and the lower 
end penetration portion 15. , 

[0038] Incidentally, preferably, the internal diameter of the penetration 

portion is manufactured in a width wider than the external diameter of the 

port while the width of the notch is preferably manufactured in a size 

narrower than the external diameter of the tube. The port is detached from 

the hard holder with difficulty by manufacturing the port and the notch in 

» 

this manner while the hard penetration portion does not hinder the flow of 
the liquid passing through the port and the tube connected to the port. 
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Furthermore, preferably, the thickness of the hard holder 10 is set to 2mm or 
more at almost all the portions in the same manner as the case of the hard 
holder 1. As the formation material of the hard holder, the material same 
as the hard holder 10 is used. Incidentally, the thickness of the hard holder 
10 is preferably 2 to 3mm out of the scope of 2mm or more. Furthermore, 
the hard holder 10 is preferably provided with a plurality of projections (not 
shown) inside thereof in the same manner as the hard holder 1. 
s Furthermore, the hard holder 10 comprises a plurality of ribs (not shown) in 
the same manner as the hard holder 1. Incidentally, the size and the 
configuration of the projections and the ribs are preferably the same as the 
hard holder 1. Furthermore, the hard holder 1 is preferably manufactured 
of a highly transparent resin in the same manner as the hard holder 1. As a 
highly transparent resin, the resin same as the resin of the hard holder 1 is 
preferable. Incidentally, when it is possible to confirm the state in the white 
blood cell remover, the resin is not required to be completely transparent. 
The hard holder 1 may be manufactured of opaque resin. 
[0039] Next, there will be explained a method for manufacturing a hard 
holder 10 according to the present invention. In the beginning, a surface 
side member 12a including the flat plate-like portion 121a and a rear side 
surface member 12b including the flat plate-like portion 121b are separately 
injection molded. Next, the side for housing the white blood cell remover 40 
of the surface side member 12a and the side for housing the white blood cell 
remover 40 of the rear surface member 12b are arranged opposite to each 
other to be directed in a downward direction and mutual fringes are joined to 
each other with the result that the hard holder 10 can manufactured. 
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Joining is conducted in the same method as the hard holder 1. 
[0040] Next, there will be explained a method for using the hard holder 10 
according to another embodiment of the present invention. In the 
beginning, the side of the side surface of the white blood cell remover 40 is 
inserted from the open portion 13 for insertion which is manufactured on the 
side surface of the hard holder 1 to house the whole white blood cell remover 
40 into the hard holder 10. In this case, the blood inlet port 46 passes 
through the notch portion 16 from the open portion 13 for insertion to be 
guided to the upper end side penetration portion 13. Similarly, the blood 
outlet port 47 passes through the notch portion 17 from the open portion 13 
for insertion to be guided to the lower end side penetration portion 15. In 
the case where the hard holder 10 is detached from the white blood cell 
remover 40, the procedure of the attachment method may be reversed. 
Through such procedure, the hard holder 10 can be easily attached on the 
white blood cell remover 40 before filtering while the hard holder 10 can be 
easily detached from the white blood cell remover 40 after filtering. 
[0041] Next, the hard holder 1 for the white blood cell remover according to 
another embodiment of the present invention will be explained. Fig. 3 is a 
perspective view showing a hard holder for the white blood cell remover 
according to another embodiment of the present invention. Fig. 15 is a 
perspective view showing the white blood cell remover housing in the hard 
holder for the white blood cell remover. Fig. 16 is a central sectional view 
showing the white blood cell remover shown in Fig. 15. The hard holder 20 
for the white blood cell remover according to this embodiment is intended to 
be attached on the white blood cell remover 70 which comprises a soft resin- 
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made bag-like housing 72, a filter member 75 for the white blood cells 
removal which partitions an inside of the housing 72 into the blood chamber 
73 on the inlet side and the blood chamber 74 on the outlet side, a blood inlet 
port 76 communicating with the blood chamber 73 on the inlet side, and the 
blood outlet port 77 provided on the other side of the housing 72 and 
communicating with the blood chamber 74 on he blood chamber 74 on the 
outlet side. Then, the hard holder 20 comprises the main body portion 22 
for housing the bag-like housing 72 of the white blood cell remover 70. The 
main body portion 22 comprises the flat plate-like portions 221a and 221b 
which contact the white blood cell remover at the time of usage and which 
are manufactured approximately in parallel to each other. An interval 
between the flat plate-like portions 221a and 221b located opposite to each 
other of the main body portion 22 is the same as or larger than the thickness 
of the white blood cell remover 70. Furthermore, the hard holder 20 
comprises an open portion 23 for the insertion of the white blood cell remover 
70 located at a side end of the flat plate-like portion 221a and 221b located 
opposite to each other, an upper side penetration portion 24 provided in the 
vicinity of a central portion of an upper side flat plate-like portion to allow 
the blood inlet port 76 of the white blood cell remover 70 or a tube716 
connected to the blood inlet port to pass therethrough, a lower side 
penetration portion 25 provided in the vicinity of a central portion of the 
lower side flat plate-like portion 221b to allow the blood outlet port 77 of the 
white blood cell remover 70 or a tube 717 connected to the blood outlet port 
77 to pass therethrough, an upper side guiding notch portion 26 for guiding 
the blood inlet port 76 which extends from the upper side penetration portion 
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24 to the open portion 23 and a lower side guiding notch portion 27 for 
guiding the blood outlet port 77 which extends from the lower side 
penetration portion 25 to the open portion 23 or the tube 717 connected to 
the port. 

[0042] A basic structure of the white blood cell remover 70 is such that the 
blood inlet port 76 is provided in the vicinity of the central portion of the 
housing 72 on the blood inlet side, and the blood outlet porf77 is provided is 
provided in the vicinity of the central portion of the housing 72 on the blood 
outlet side. Furthermore, except for the fact that external diameter is 
manufactured into a disc-like configuration, the basic structure of the white 
blood cell remover 70 is approximately the same as the basic structure of the 
white blood cell remover 40. Consequently, an explanation will be made 
centering on the different points. In the white blood cell remover 70, in the 
vicinity of the central portion of thermoplastic soft resin sheet 721 
constituting the blood chamber 73 a hole having approximately the same size 
as the external diameter on one end of the tube is manufactured so that the 
open portion on one end of the soft resin-made tube constituting the blood 
inlet port 76 is opened inside of the blood chamber 73 on the inlet side. One 
end of the soft resin-made tube is inserted so that the soft resin-made tube 
runs approximately at right angle with the surface of the filtering member 
75 for the white blood cells removal and the tube and thermoplastic soft resin 
sheet 721 are heat fused so that the white blood cell remover 70 is 
manufactured. Similarly, a hole having approximately the same size as the 
external diameter of one end of the tube is manufactured in the vicinity of 
the central portion of thermoplastic soft resin sheet 722 constituting the 
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white blood chamber 74 on the outlet side so that the open portion on one end 
of the soft resin-made tube constituting the blood outlet port 77 opens inside 
of the blood chamber 74 on the outlet side, one end of the tube is inserted so 
as to run approximately at right angle with the surface of the filtering 
member 75 for the white blood cells removal and the tube and thermoplastic 
resin sheet 722 are heat fused with the result that the white blood cell 
remover 70 9 is manufactured. Incidentally, the heat fusing is conducted in 
the above method. 

[0043] As shown in Fig. 3, the hard holder 20 according to the embodiment of 
the present invention comprises the main body portion 22, an open portion 
23 for the insertion of the white blood cell remover, an upper side penetration 
portion 24, a lower side penetration portion 25, an upper side guiding notch 
portion 26 and a lower side guiding notch portion 27. The main body 
portion 22 is a portion for housing the bag-like housing 72 portion inside. 
The main body portion 22 is manufactured in a size larger than the bag-like 
housing portion in length, width and thickness. As a consequence, the hard 
holder 1 can house the whole housing 72 portion. At the time of the 
attachment of the hard holder 1, the hard holder 1 can house the white blood 
cell remover 70 without pressing the bag-like housing 72. Since the 
thickness of the inside of the hard holder 20 is manufactured approximately 
in the same configuration as the thickness of the bag-like housing 72, the 
white blood cell remover 70 hardly moves in the hard holder 1. 
[0044] In the same manner as the main body portion 2, the main body 
portion 22 comprises the flat plate-like portions 221a and 221b which contact 
both surfaces of the soft resin-made bag-like housing 72 of the white blood 
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cell remover at the time of usage and which are manufactured approximately 
in parallel to each other, and an interval between the flat plate-like portions 
221a and 221b located opposite to each other of the main body portion 22 
becomes the same as or larger than the thickness of the white blood cell 
remover 70. Furthermore, in the same manner as the main body portion 2, 
the interval between the flat plate-like portions 221a and 221b located 
opposite to each other of the main body portion 22 becomes thinner than the 
thickness of the thickness of the white blood cell remover in the case where 
the filtered substance is allowed to pass through the white blood cell remover 
without attaching the hard holder 20. Incidentally, the filtering rate of the 
white blood cell remover can be adjusted by adjusting the interval between 
the flat plate-like portions 22 1 a and 221b located opposite to each other of 
the main body portion 22. Incidentally, the inside of the main body portion 
22 cannot press the white blood cell remover from the outside at the time of 
usage. The interval between the flat plate-like portions located opposite to 
each other of the hard holder 20 maybe manufactured in any size and any 
configuration as long as the interval has a thickness same as or larger than 
the thickness of the white blood cell remover andithe interval appropriately 
regulates the capacity of the blood chamber on the inlet size. The size of the 
inside of the main body portion 22 of the hard holder 221a and 221b is 
preferably such that the interval between the flat plate-like portions 221a 
and 221b located opposite to each of the main body portion 22 increases by 0 
to 3mm with respect to the thickness of the white blood cell remover, the 
interval increases by 0 to 3mm with respect to the diameter of the white 
blood cell remover, and the length in the direction which runs at right angle 
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with the longitudinal direction of the Fig. 3 increases by 0 to 3mm with 
respect to the diameter of the white blood cell remover.. 
[0045] The open portion 23 for the insertion of the white blood cell remover is 
a portion for inserting the white blood cell remover 70 into the main body 
portion 22, and is manufactured on a side end of the flat plate-like portions 
221a and 221b located opposite to each other. Furthermore, the open 
portion 23 is manufactured in a size not less than the cross section area of 
the central sectional view (Fig. 16) of the white blood cell remover 70 of Fig. 
15. Consequently, the white blood cell remover 70 can be inserted into the 
hard holder 20 from the side surface side. Incidentally, in the same manner 
as the hard holder 20, the vicinity of the open portion of the open portion of 
the open portion for insertion is manufactured so as to be enlarged toward an 
open end in a tapered configuration. 

[0046] The upper side penetration portion 24 is provided on a location 
corresponding to the blood inlet port 76 of the central portion of the upper 
side flat plate-like portion 221a in the main body portion 22. In the state in 
which the white blood cell remover 70 is housed in the hard holder 20, the 
blood inlet port 76 becomes a portion which allows the blood inlet port 76 to 
pass therethrough. On the other hand, in the state in which the lower side 
penetration portion 25 is provided at a location corresponding to the blood 
outlet port of the central portion of the lower side flat plate-like portion 221b 
of the main body portion 22 and the white blood cell remover 70 is housed in 
the hard holder, the lower side penetration portion 25 allows the blood outlet 
port 77 to pass therethrough. Incidentally, the location where the upper 
side penetration portion 24 and the lower side penetration portion 25 are 
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manufactured is not limited to what has been described above. As long as 
the lower side penetration portion 24 and the lower side penetration portion 
25 do not hinder the flow of the liquid passing through the blood inlet port 76 
and the blood outlet port 77 as well as tubes 716 and 717 connected to the 
blood inlet port 76 and the blood outlet port 77 respectively, the upper side 
penetration portion 24 and the lower side penetration portion 25 may be 
manufactured at any location of the upper side flat plate-like portion 221a 
(the side of the blood inlet port 76) of the main body portion 22 and the lower 
side flat plate-like portion 221b (the side of the blood outlet port 77) of the 
main body portion 22. Furthermore, although in this embodiment the size 
of the inner diameter of the upper side penetration portion 24 and the lower 
side penetration portion 25 are manufactured is a circular configuration in 
the same manner as the external diameter of the 76 and the port 77, the 
upper side penetration portion 24 and the lower side penetration portion 25 
may be manufactured in an oblong-like configuration. Furthermore, 
preferably, the inner diameter of the upper side penetration portion 24 and 
the lower side penetration portion 25 is set to -1mm or more and +10mm or 
less with respect to the external diameter of the ports in the same manner as 
the hard holder 10. Incidentally, in this embodiment, in the state in which 
the hard holder is attached on the white blood cell remover 70, the port 76 
passes through the upper side penetration portion 24 and the port 77 passes 
through the lower side penetration portion 25. The invention is not limited 
thereto. The tube 716 may pass through the upper side penetration portion 
24 while the tube 717 may pass through the lower side penetration portion 
25. The inner diameter in this case is preferably manufactured is a size of - 
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1mm or more and +10mm or less with respect to the external diameter of the 
tube. 

[0047] Furthermore, the hard holder 20 comprises an upper side guiding 
notch portion 26 for guiding the blood inlet port 76 which extends from the 
upper side penetration portion 24 to the open portion 23 and a lower side 
guiding notch portion 27 for guiding the blood outlet port 77 which extends 
from the lower side penetration portion 25 to the open portion 23. 
Furthermore, in this embodiment, the notch portions 26 and 27 are 
manufactured in a straight line configuration from the upper side 
penetration portion 24 and the lower side penetration portion 25 to the open 
portion 23 for insertion respectively. However, the invention is not limited 
thereto. The tube may be bent in the midst so that the tube is detached 
from the hard holder with difficulty. Furthermore, preferably, the width of 
the notch portions 26 and 27 is manufactured within -1mm or more and 
+10mm or less with respect to the external diameters of the port and the 
tube in the same manner as the case of the upper side penetration portion 24 
and the lower side penetration portion 25. 

[0048] Incidentally, an internal diameter of the penetration portion is wider 
than the external diameter of the port, and the width of the notch portion is 
preferably manufactured in a size narrower than the external diameter of 
the tube. By manufacturing the notch portion in this manner, the port is 
detached from the hard holder with difficulty. Furthermore, the thickness 
of the hard holder 20 is preferably se to 2mm or more almost at all the 
portions in the same manner as the case of the hard holder 1. As a 
formation material of the hard holder 20, the material same as the hard 
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holder 1 is used. Incidentally, the thickness of the hard holder 20 is 
preferably 2 through 3mm out of the scope of 2mm or more. 
[0049] Furthermore, preferably, the hard holder 20 comprises a plurality of 
projections (not shown) on the inner surface in the same manner as the hard 
holder 1. Furthermore, preferably, the hard holder 20 comprises a plurality 
of ribs (not shown) in the same manner as the hard holder 1. Incidentally, 
preferably, the configuration and the size of the projections and ribs are the 
" same as the hard holder 1. Furthermore, preferably, the hard holder 20 is 
manufactured of transparent resin in the same manner as the hard holder 1. 
As the transparent resin, preferably, the resin same as the hard holder 1 is 
preferable. Incidentally, when it is possible to confirm the state in the white 
blood cell remover, the resin is not required to be completely transparent: 
The hard holder 1 may be manufactured of an opaque resin. 
[0050] Next, a method for forming the hard holder 20 according to the 
embodiment of the present invention will be explained. In the beginning, 
with respect to the hard holder 20, the surface side member 22a including 
the upper side flat plate-like portion 221a and the rear side member 22b 
including the lower side flat plate-like portion 221b are separately injection 
molded. Next, the hard holder is ihanufactured by arranging the side for 
housing the white blood cell remover of the surface side member 22a and the 
side for housing the white blood cell remover of the rear side member 22b so 
as to be directed in an inward direction and joining the fringe portion to each 
other. Joining is made in the above method. 

[0051] Next, a method for using the hard holder 20 according to the 
embodiment of the present invention will be explained. In the beginning, 
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the white blood cell remover 70 is inserted from the open portion 23 for 
insertion which is manufactured from the side surface side of the white blood 
cell remover 70 to the side surface of the hard holder 20 to house the whole 
white blood cell remover 1. At this time, the blood inlet port 76 passes 
through the notch portion 26 from the open portion for the insertion to be 
guided to the upper side penetration portion 24. Similarly, the blood outlet 
port 77 passes through the notch portion 27 from the open portion 23 for the 
insertion to be guided to the lower side penetration portion 25. In the case 
where the hard holder 20 is detached from the white blood cell remover 70, 
the procedure is reversed from the procedure in the attachment method. 
Through such procedure, the hard holder 20 can be easily attached before 
filtering, arid can be easily removed from the white blood cell remover 70 
after filtering. 

[0052] Next, there will be explained a hard holder 30 for the white blood cells 
removal according to another embodiment of the present invention. Fig. 4 
is a perspective view showing the hard holder 3 for the white blood cells 
removal according to another embodiment of the present invention. The 
hard holder 30 for the white blood cell remover according to this embodiment 
comprises a main body portion 32 for housing the bag-like housing 42 of the 
white blood cell remover 40, and the main body portion 32 comprises the flat 
plate-like portions 321a and 321b which contacts both surfaces of the soft 
resin-made bag-like housing 42 and which are manufactured approximately 
in parallel to each other. An interval between the flat plate-like portions 
321a and 321b located opposite to each other of the main body portion 22 
becomes the same as or more than the thickness of the white blood cell 
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remover 40. Furthermore, the main body portion 32 is rotatably on the first 
flat plate portion 32a and the second flat plate portion 32b in a freely 
opening and closing manner while the main body portion 32 comprises the 
first flat plate 32a and the second flat plate 32b which is approximately 
parallel to the second flat plate 32a in a closed state in which the white blood 
cell remover 40 is housed. Furthermore, the main body portion 32 
comprises the upper end side penetration portion 35 which allows the blood 
inlet port 46 of the white blood cell remover 40 or the tube connected to the 
blood inlet port 46 to pass therethrough, and the lower end side penetration 
portion 36 which allows the blood outlet port 47 of the white blood cell 
remover 47 and the tube 417 connected to the blood outlet port 47 to pass 
therethrough. 

[0053] In the white blood cell remover according to the present invention, the 
white blood cell remover 40 is used. The hard holder 30 according to the 
present invention comprises the main body portion 2, the upper end side 
penetration portion 35, and the lower end side penetration portion 36. The 
main body portion 32 comprises the first plate portion 32a including the flat 
plate-like portion 321a and the second plate portion 32b including the flat 
plate-like portion 321b. The first plate portion 32a and the second plate 
portion 32b are manufactured in an approximately the same configuration. 
Furthermore, a projection 33a manufactured on an upper and a lower end of 
the side end of the first plate portion 32a is fit into a recessed portion 33b 
manufactured on an upper end and a lower end of the side end of the first 
plate portion 32a inside thereof with the result that the first flat plate and 
the second flat plate are rotatably supported so that the two plates can be 
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freely opened and closed. Incidentally, the structure of the main body 
portion 32 is not limited to what has been described above. For example, 
the main body portion is integrally manufactured so that the thickness at the 
side end of the main body portion becomes thin with the result that the first 
flat plate and the second first plate can be freely opened and closed. 
[0054] Furthermore, in the state (closed state) in which the first flat plate 
32a and the second flat plate 32b are closed, the flat plate-like portion 321a 
* and the flat plate-like portion 321b becomes parallel to each other. Inside of 
the main body portion 32, a space for housing the white blood cell remover 40 
is manufactured. The internal size of the main body portion in the closed 
state preferably has a size enough for housing the white blood cell remover 
40. ^Furthermore, the main body portion 32 comprises flat plate-like 
portions 321a and 321b located opposite to each other which contact both 
surfaces of the soft resin-made bag-like housing of the white blood cell 
remover 40 at the time of the usage (in the closed state), and the interval 
between the flat plate-like portions 321a and 321b located opposite to each 
other of the main body portion 32 is the same as or more than the thickness 
of the white blood cell remover 40. • Furthermore, the interval between the 
flat plate-like portions 321a and 321b located opposite to each other of the 
main body portion 32 becomes thinner than the thickness of the white blood 
cell remover in the case where the filtered substance is allowed to pass 
through the white blood cell remover without attaching the hard holder in 
the same manner as the main body portion 2. 

{0055] Incidentally, the filtering rate can be adjusted by adjusting the 
interval between the flat plate-like portions 321a and 321b located opposite 
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to each other of the hard holder 30. Incidentally, the inside of the main 
hody portion 32 cannot press the white blood cell remover from the outside at 
the time of usage. Besides, when the interval between the flat plate-like 
portions located opposite to each other of the hard holder appropriately is the 
same as or more than the thickness of the white blood cell remover and 
appropriately regulates the capacity of the blood chamber on the inlet side, 
the inside of the main body portion may be manufactured in any size and any 
configuration. Preferably, the size of the inside of the main body of the 
main body portion 32 of the hard holder 30 is such that the interval between 
the flat plate-like portions 321a and 321b located opposite to each other 
increases by 0 to 3mm with respect to the thickness of the white blood cell 
remover; the length in a direction which funs at right angle with the 
longitudinal direction increases by 0 to 3mm with respect to the length of the 
white blood cell remover, and the length in a direction which runs at right 
angle with the longitudinal direction of Fig. 4 increases by 0 to 3mm with 
respect to the width of the white blood cell remover. Furthermore, the main 
body portion 32 comprises an upper end side penetration portion 35 which 
allows the blood inlet port 46 of the white blood cell remover 40 to pass 
therethrough on an upper end, and a lower end side penetration portion 36 
which allows the blood outlet port 47 of the white blood cell remover 40 to 
pass therethrough on a lower end. As a consequence, even in the state in 
which the hard holder 30 is attached on the white blood cell remover 40, 
filtering can be conducted with the white blood cell remover 40. 
[0056] The upper end side penetration portion 35 is manufactured as one 
circle with the overlapping of the semi-circle manufactured on the first flat 
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plate portion 32a and the semi-circle manufactured on the second flat plate 
portion 32b. Similarly, one circle is manufactured on the lower end side 
penetration portion 36. Incidentally, in the embodiment, the upper end side 
penetration portion 35 and the lower end side penetration portion 36 are 
manufactured in a circular configuration but may be manufactured in an 
oblong configuration. Incidentally, in the embodiment, the upper end side 
penetration portion 35 is provided on a location corresponding to the 
corresponding to the blood inlet port 46 of the main body portion 32 while the 
lower end side penetration portion 36 is provided on a location corresponding 
to the blood outlet port 47 on the lower end side. However, the invention is 
not limited thereto. As long as the upper end side penetration portion 35 
and the lower end side penetration portion hinders the flow of the liquid 
passing through the blood inlet port 46 of the main body portion 32 or the 
tube 416 connected to the blood inlet port 46, and the blood outlet port 47 or 
the tube 417 connected to the blood outlet port 47, the upper end side 
penetration portion 46 and the lower end side penetration portion 47 may be 
manxifactured on any location on the lower end side of the main body portion 
32 (side of the blood inlet port 46), on the lower end side of the main body 
portion 32 (side of the blood outlet port 47). Furthermore, the size of the 
internal diameters of the upper end side penetration portion 35 and the 
lower end side penetration portion 36 is preferably -1mm or more or +10mm 
or less with respect to the ports in the same manner as the hard holder 20. 
Incidentally, the embodiment, in the state in which the hard holder is 
attached on the white blood cell remover 40, the port 46 passes through the 
upper end side penetration portion 35 while the port 47 passes through the 
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lower end side penetration portion 36. However, the present invention is 
not limited thereto. The tube 416 may pass through the upper end side 
penetration portion 35 while the tube 417 may pass through the lower end 
side penetration portion 36. The internal diameter of the penetration 
portion in this case is preferably manufactured in a size of -1mm or more and 
+10mm or less with respect to the external diameter of the tube. 
[0057] Furthermore, the main body portion 32 is fixed in a closed state by 
" fitting the fixing projection portion 34b provided on the side end on the 
opposite side of the portion rotatably supported by the first flat portion 32a 
into the fixing recessed portion 34a provided on the side end opposite to the 
portion rotatably supported by the second flat plate portion 32b. With such 
constitution, the second plate portion can be easily detached from the first 
plate portion after the usage. Incidentally the method for the attachment of 
the first plate portion and the second plate portion of the main portion 32 is 
not limited to what has bee described above. 

[00581 Furthermore, preferably the thickness of the hard holder 30 is 2mm 
or more at almost all portions in the same manner as the case of the hard 
holder 1. As the formation material of the hard holder, the material same 
as the hard holder! is used. Incidentally, the thickness of the hard holder 
30 is preferably 2 to 3mm out of the scope of 2mm or more. Furthermore, 
the hard holder 30 is preferably provided with a plurality of projections (not 
shown) on the inner surface thereof. Furthermore, the hard holder 30 is 
preferably provided with a plurality of ribs (not shown) in the same manner 
as the hard holder 1. Incidentally, preferably, the configurations and the 
sizes of the projections and the ribs are the same as the hard holder 1. 
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Furthermore, the hard holder 30 is manufactured of resin having high 
transparency in the same manner as the hard holder 1. As resin having 
high transparency, the resin described above is preferable. Incidentally, 
when it is possible to confirm the state in the white blood cell remover, the 
resin is not required to be completely transparent, and the hard holder 1 
may be manufactured of opaque resin. • 
[0059] Next, a method for forming the hard holder 300 will be explained. In 
* the beginning, the first flat plate portion 32a including the first plate-like 
portion 321a and the second flat plate portion 32b including the second flat 
plate-like portion 321b are separately injection molded. Next, the side for 
housing the white blood cell remover 40 of the first flat plate portion 32a and 
the side for housing the white blood cell remover 40 of the second flat plate 
portion 32b are separately injection molded. Next, the side for housing the 
white blood cell remover 40 of the first flat plate portion 32a and the side for 
housing the white blood cell remover 40 of the second flat plate portion 32b 
are arranged so as to be located opposite to each other in an inward direction. 
The projection portion 33b manufactured on the second flat plate portion 32b 
in fit into the recessed portion 33a manufactured on the first flat plate 
portion 32b with the result that that the hard holder 30 is manufactured. 
[0060] Next, a method for manufacturing the hard holder 30 according to 
another embodiment will be explained by using Fig. 4. In the beginning, 
the main body portion 32 is opened so that the white blood cell remover 40 is 
arranged on any one of the first flat plate portion 32a and the second flat 
plate portion 32b. At this time, the blood inlet port 46 is arranged on a 
portion constituting the upper end side penetration portion 35 while the 
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blood outlet port 47 is arranged on a portion constituting the lower end side 
penetration portion 36. Next, the first flat plate portion 32a and the second 
flat plate portion 32b are closed to fit the fixing projection portion 34b into 
the fixing recessed portion 34a thereby attaching the hard holder 30 on the 
white blood cell holder 40. In the case where the hard holder 30 is detached 
from the white blood cell remover 40, the procedure reverse to the procedure 
in the attachment method may be conducted. Through such process, the 
" hard holder 30 can be easily attached on the white blood cell remover 40 
before filtering while the hard holder can be easily detached from the white 
blood cell remover 40 after filtering. 

[0061] Next, the hard holder for the white blood cells removal according to 
another embodiment will be explained. Fig. 5 is a perspective view showing 
the hard holder for the white blood cell remover according to another 
embodiment of the present invention. The hard holder 80 for the white 
blood cell remover according to this embodiment comprises the main body 
portion 82, and the main body portion 82 comprises the flat plate-like 
portions 821a and 821b located opposite to each other which contact both 
surfaces of the soft resin-made bag-like housing 42 of the white blood cell 
remover 40 at the time of usage and which are manufactured approximately 
in parallel to each other, and the interval between the flat plate-like portions 
821a and 821b located opposite to each other of the main body portion 82 
becomes the same as or larger than the thickness of the white blood cell 
remover 40. Furthermore, the main body portion 82 comprises the first 
plate portion 82a and the second flat plate portion 82b which can be attached 
on and detached from the first flat plate portion 82a and which becomes 
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parallel to the first flat plate portion 82a in an attachment state in which the 
white blood cell remover 40 is housed. Furthermore, the main body portion 
82 comprises an upper end side penetration portion 85 which allows the 
blood inlet port 46 of the white blood cell remover 40 or the tube 416 
connected to the blood inlet port 46 to pass therethrough, and a lower end 
side penetration portion 86 which allows the blood outlet port 47 or the tube 
417 connected to the blood outlet port 47 to pass therethrough. 
s [0062] The hard holder 80 of the present invention comprises the main body 
portion 82, the upper end side penetration portion 85 and the lower end side 
penetration portion 86. As shown in Fig. 5, the main body portion 82 
comprises the first flat plate portion 82a including the flat plate-like portion 
821a and a second flat plate portion 82b including the second flat plate-like 
portion 821b. The first plate portion 82a and the second plate portion 82b 
are manufactured of different materials, and both portions are manufactured 
approximately in the same configuration. Furthermore, the main body 
portion 82 has fixing portions 84a and 84b on both end sides thereof so that 
the first flat plate portion 82a and the second flat plate portion 82b can be 
detached. The fixing portion 84a is manufactured as a recessed portion on 
both end sides of the flat plate portion 82. The fixing portion 84b is 
manufactured as a projection portion at a location corresponding to the 
fixing portion 84a of the second flat plate portion 82b. Then, the first flat 
plate portion 82a and the second flat plat portion 82b can be fixed to each 
other by fitting the fixing portion 84b which is a projection portion into the 
fixing portion 84a which is a recessed portion. Furthermore, with such a 
structure, after usage, the second flat plate portion 82b can be easily 
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detached from the first plate portion 82a. Incidentally, a method for fixing 
the second flat plate portion 82b to the first flat portion 82a is not limited to 
what has been described above. For example, the first flat plate and the 
second flat plate may be fixed by using different material. 
[0063] Furthermore, in the state in which the state (closed state) in which 
the firs flat plate portion 82a and the second flat plate 82b are closed to each 
other, the flat plate-like portion 821a and the flat plate-like portion 821b 
become parallel to each other. Inside of the main body portion 82, a space is 
manufactured for housing the white bipod cell remover 40. In the 
embodiment, the inside size of the main body portion in the closed state is 
manufactured in a size which allows housing the white blood cell remover 40. 
In the same manner as the main body portion 2, the main body portion 82 
comprises the flat plate-like portions 821a and 821b which contacts both 
surfaces of the soft resin-made bag-like housing 42 of the white blood cell 
remover 40 at the time of usage (closed state). An interval between the flat 
plate-like configurations 821a and 821b located opposite to each other of the 
main body portion 82 becomes the same as or larger than the thickness of the 
white blood cell remover 40. Furthermore, an interval between the flat 
plate-like configurations 821a and 821b located opposite to each other of the 
main body portion 82 becomes thinner than the thickness of the white blood 
cell remover in the case where the filtered substance is allowed to pass 
through the white blood cell remover without attaching the hard holder in 
the same manner as the main body portion 2. 

[0064] Incidentally, the filtering rate of the white blood cell remover 40 may 
be adjusted by adjusting the interval between the flat plate-like portions 

54 



821a and 821b of the hard holder 80. Incidentally, when the inside of the 
main body portion cannot press the white blood cell remover 40 from the 
outside at the time of usage, and, at the same time, the interval of the flat 
plate-like portions located opposite to each other of the hard holder is the 
same as or larger than the thickness of the white blood cell remover and 
appropriately regulates the capacity of the blood chamber on the inlet port, 
the hard holder may be manufactured in any size and any configuration. 
The size of the inside of the main body portion 82 of the hard holder 80 is 
preferably such that the interval between the flat plate-like portions 821a 
and 821b located opposite to each other increases by 0 to 3mm with respect 
to the thickness of the white blood cell remover, the length of the 
longitudinal direction which runs at right angle with the longitudinal 
direction of Fig. 5 increases by 0 to 3mm with respect to the white blood cell 
remover, and the length of the longitudinal direction of Fig. 5 increases by 0 
to 3mm with respect to the width of the white blood cell remover. 
Furthermore, in the state in which the white blood cell remover 40 is housed, 
the main body portion 82 comprises an upper end side penetration portion 85 
which allows the blood inlet port 46 of the white blood cell remover 40 to pass 
therethrough on an upper end, and a lower end side penetration portion 86 
which allows the blood outlet port 47 of the white blood cell remover 40 to 
therethrough on a lower end. Consequently, the hard holder 80 enables 
filtering with the white blood cell remover 40 even in the state in which the 
hard holder 80 is attached on the white blood cell remover 40. 
[0065] The upper end side penetration portion 85 is manufactured as one 
circle with the overlapping of the semi-circle manufactured on the first plate 
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portion 82a and the semi-circle manufactured on the second flat plate 
portion 82b. Similarly, the lower end side penetration portion 86 is also 
manufactured. Incidentally, in the embodiment, the upper end side 
penetration portion 85 and the lower end side penetration portion 86 are 
manufactured in a circular configuration, but both penetration portions 85 
and 86 may be manufactured in an oblong configuration. In the state in 
which the hard holder 80 is attached on the white blood cell remover 40, the 
blood inlet port 46 of the white blood cell remover 40 passes through the 
upper end side penetration portion 85 while the blood outlet port 47 of the 
white blood cell remover 40 passes through the lower end side penetration 
portion 86. As a consequence, the filtering can be conducted with the white 
blood cell remover 40 in the state in which the hard holder 80 is attached on 
the white blood cell remover 40. Incidentally, in the embodiment, the upper 
end penetration portion 85 is provided on a location corresponding to the 
blood inlet port 46 of the main body portion 82 while the lower end side 
penetration portion 86 is provided on a location corresponding to the blood 
outlet port 47 on a lower end side. However, the invention is not limited 
thereto. As long as the upper end side penetration portion 85 and the lower 
end side penetration portion do not hinder the flow of the liquid passing 
through the blood inlet port 46 or the tube connected to the blood inlet port 
46 as well as the blood outlet port 47 and the tube 417 connected to the blood 
inlet port 47, both penetration portions may be manufactured at any 
locations on the upper end side (blood inlet port 46 side) of the main body 
portion 82 and on the lower end side of the main body portion 82 of the main 
body portion 82 (blood outlet port 47 side). Furthermore, the size of the 
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internal diameter of the upper end side penetration portion 85 and the lower 
end side penetration portion 86 is preferably set to -1mm or more and 
+10mm or less with respect to the external diameter of the port in the same 
manner as the hard holder 20. Incidentally, in the embodiment, in the state 
in which the hard holder 80 is attached on the white blood cell remover 40, 
the port 46 may pass through the upper end side penetration portion 85 
while the port 47 may pass through the lower end side penetration portion 
86. However, the invention is not limited thereto. The tube 416 may pass 
through the upper end side penetration portion 85 while the tube 417 may 
pass through the lower end side penetration portion 86. The internal 
diameter of the penetration portion in this case is preferably manufactured 
in a size of -1mm or more and +10mm or less with respect to the external 
diameter of the tube. 

[0066] Furthermore, the thickness of the hard holder 80 is preferably set to 
2mm or more at almost all the portions in the same manner as the case of the 
hard holder 1. As a formation material of the hard holder, the material 
same as the hard holder 1 is used. Incidentally, the thickness of the hard 
holder 80 is more preferably 2 to 3mm out of the scope of 2mm or more. 
Furthermore, the hard holder 1 comprises a plurality of projections (not 
shown) in the same manner as the hard holder 1. Furthermore, the hard 
holder 80 is preferably provided with a plurality of ribs (not shown) in the 
same manner as the hard holder 1. Incidentally, the sizes and the 
configurations of the projections and ribs is preferably the same as the hard 
holder 80. Furthermore, the hard holder 80 is preferably manufactured of 
resin having high transparency in the same manner as the hard holder 1. 
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As highly transparent resin, the resin same as the resin of the hard holder is 
preferable. Incidentally, when it is possible to confirm the state in the white 
blood cell remover, the hard holder may not be made of completely 
transparent resin. The hard holder may be manufactured of opaque resin. 
[0067] Next, a method for forming the hard holder 80 will be explained. In 
the beginning, the first plate portion 82a including the first plate-like portion 
821a and the second plate portion 82b including the second plate-like portion 
s 821b are separately injection molded. Next, the side for housing the white 
blood cell remover 40 of the first flat plate portion 82a and the side for 
housing the white blood cell remover 40 of the second flat plate portion 82b 
are arranged so as to be located opposite to each other in an inward direction 
with the -result that the projection portion 84b manvifactured on the second 
plate portion 82b is fit into the recessed portion 84a manufactured on the 
first flat plate portion 82a. Thus, the hard holder 80 is manufactured. 
[0068] Next, a method for using the hard holder 80 according to another 
embodiment will be explained by using Fig. 5. In the beginning, the main 
body portion 82 is opened to arrange the white blood cell remover 40 on the 
second flat plate portion 82b. At this time, the blood inlet port 46 is 
arranged on a portion constituting the upper end side penetration portion 85 
of the second flat plate portion while the blood outlet port 47 is arranged on a 
portion constituting the lower end side penetration portion 86 of the second 
plate portion 82b. Next, the first flat plate 82a is closed into he second flat 
plate portion to fit the fixing portion 84a and the fixing portion 84b to attach 
the hard holder 80 on the white blood cell remover 80. In the case where 
the hard holder 80 is detached from the white blood cell remover 40, the 
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procedure is reversed from the procedure in the attachment method. 
Through such procedure, the hard holder 80 can be easily attached on the 
white blood cell remover 40 before filtering while the hard holder can be 
easily detached from the white blood cell remover 40 after filtering. As 
described above, the hard holder for the white blood cell remover and the 
white blood cell remover have been explained. However, the constitution is 
not limited to what has been described above. 
V [0069] 

[Effect of the Invention] 

The hard holder for the white blood cell remover according to the 
present invention is a hard holder for the white blood cell remover which 
comprises a soft resin-made bag-like housing, a filtering iiiember for the 
white blood cell remover provided for partitioning the housing into the blood 
chamber on the inlet side and the blood chamber on the outlet side, a blood 
inlet port communicating with the blood chamber on the inlet side, and a 
blood outlet port communicating with the blood chamber on the outlet side. 
The hard holder comprises a main body portion for housing the white blood 
cell remover, and the main body portion comprises flat plate-like portions 
which contact the white blood cell remover, and the interval between the flat 
plate-like portions located opposite to each other of the main body portion 
becomes the same as or larger than the white blood cell remover. As a 
consequence, the hard holder is attached on the white blood cell remover 
having soft resin-made housing to enable filtering of the white blood cell 
remover. 

[0070] Furthermore, when the hard holder for the white blood cell remover 

59 



comprises the open portion for the insertion of the white blood cell remover 
provided on one end, a penetration portion provided on the other end to allow 
the port of the white blood cell remover or the tube connected to the port to 
pass therethrough, and a guiding notch portion for guiding the port which 
extends from the penetration portion to the open portion or the tube 
connected to the port, the hard holder can be easily attached on the white 
blood cell remover having the soft resin-made housing, and the hard holder 
* can be easily detached easily after usage. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a perspective view showing a hard holder for a white blood 
cell remover according to an embodiment of the present invention. 
[Fig. 2] Fig. 2 is a perspective view showing a hard holder for a white blpbd 
cell remover according to another embodiment of the present invention. 
[Fig. 3] Fig. 3 is a perspective view showing a hard holder for a white blood 
cell remover according to another embodiment of the present invention. 
[Fig. 4] Fig. 4 is a perspective view showing a hard holder for a white blood 
cell remover according to another embodiment of the present invention. 
[Fig. 5] Fig. 5 is a perspective view showing a hard holder for a white blood 
cell remover according to another embodiment of the present invention. 
[Fig. 6] Fig. 6 is a front view showing the white blood cell remover used in the 
hard holder for the white blood cell remover as seen from the side of the 
blood chamber on the inlet side. 

[Fig. 7] Fig. 7 is a rear surface view showing the white blood cell remover of 
Fig. 6. 

[Fig. 8] Fig. 8 is an enlarged sectional view taken long line A-A, the view 
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showing the white blood cell remover of Fig. 6. 

[Fig. 9] Fig. 9 is a sectional view taken along line B-B, the view showing the 
white blood cell remover of Fig. 6. 

[Fig. 10] Fig. 10 is a view showing a state in which the white blood cell 
remover shown in Fig. 6 is partially peeled off. 

[Fig. 11] Fig. 11 is a view showing a filter member for the removal of white 
blood cells, the member being used in the white blood cell remover according 
to the present invention. 

[Fig. 12] Fig. 12 is a sectional view showing a state in which the hard holder 
for the white blood cell remover is attached on the white blood cell remover. 
[Fig. 13] Fig. 13 is a front view as seen from the side of the blood chamber on 
the outlet side of another white blood cell remover used in the white blood 
cell remover according to the present invention. 

[Fig. 14] Fig. 14 is an enlarged sectional view taken along line C-C of the 
white blood cell remover of Fig. 13. 

[Fig. 15] Fig. 15 is a perspective view showing another white blood cell 
remover used in the hard holder for the white blood cell remover according to 
the present invention. 

[Fig. 16] Fig. 16 is a central sectional view of the white blood cell remover 

shown in Fig. 15. 

[Reference Numerals] 

1 hard holder 

10 hard holder 

20 hard holder 

30 hard holder 
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40 white blood cell remover 

42 soft resin-made housing 

43 blood chamber on the inlet side 

44 blood chamber on the outlet side 

45 filter member for white blood cell remover 

46 blood inlet port 

47 blood outlet port 

50 white blood cell remover 
70 white blood cell remover 
80 hard holder 
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